





-_ 
pont 
= 
© 
oes 
cS 
— 
Sra 
deal 
Rend 
a 
ond 


ae , ee 
a 





t 
INSULATED THROAT —BRASS. 


Mal'eable Iron Liquid-Tite Connectors 


QUALITY 42> 
MALLEABLE WY “@ 
} IRON oo 
“= FITTINGS 
“pail as ARE 
AVAILABLE! 
GEDNEWY’S _iiitcotrance cops 


Complete Line is Precision-Made 
of Unbreakable Malleable /ron... 


ba. 
¢ Unmatched for Toughness ‘eal 


¢ /mpervious to Corrosion 
M.1. Offset Connectors 


and Offset Nipples GEDNEY FITTINGS FIT 
int M.1. Insulated Bushings 
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AMERICAS BLDG. + RADIO CITY + NEW YORK 20 
Foundry, Factory and Shipping Point: Terryville, Conn. 
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M.I1. Conduit Bodies ne M.!. Armored Cable 
“ r & Non Metallic Connectors 


M.l. 3 Piece Conduit Couplings 





~ FOR SAFETY YOU GAN SE 
REMEMBER THE W FOR 
VISIBLE BLADES 


e The men who pull the switches will tell you what 
can happen when a switch, believed to be open 
— isn’t. A lot of things can happen—and every one 
of them is bad. Personnel safety is in jeopardy. 
Motors can single-phase. Machinery and work can 
be damaged. Down-time can skyrocket. 

Doesn't it make sense to insist on Visible Blade 
construction which gives you a road block against 
any of those possibilities? Doesn't it make equally 
good sense to insist on the safety switch which gives 
you that construction —plus a lot of other perform- 
ance advantages? Evidently it does, because 
Square D switches have never been out of first 
place in more than 50 years! 

They cost no more...why settle for less? 


Maiz the coupon for latest Safety Switch Bulletin 





Square D Company, Dept.SA-140 
1601 Mercer Road, Lexington, Kentucky 


Please send me your latest SAFETY SWITCH BULLETIN 


NAME 





COMPANY 





ADDRESS 





city ZONE___ STATE 











SQUARE J] COMPANY 


wherever electricity is distributed and controlled 
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It’s a main disconnect... It’s a subfeed... 


Plug in new TQAL breaker 
in usual manner on load 
centers rated 125-200 
amps, then backfeed by 
connecting line conductors 
to breaker terminals. 
TQAL now acts as main 
disconnect for entire serv- 
ice; current to remaining 
breaker positions cannot 
exceed rating of TQAL. 
Cat. No. TRP1212 


Plugin new 70-amp TQAL 
breaker on devices rated 
125-200 amps; new 100- 
amp TQAL on devices 
rated 200 amp, then con- 
nect subfeed load conduc- 
tors to breaker terminals. 
The TQAL is now a “SUB- 
FEED MAIN” for sepa- 
rate branch controlling 
heat pump, heat panel, etc. 
Cat. No. TRP1220 


It’s General Electric’s 
new TQAL circuit breaker! 


70 and 100 amps, 2 poles, 120/240 volts a.c. U/L listed 





PROTECTING MEDALLION HOMES 
EQUIPPED BY GENERAL ELECTRIC 











Just plug it in and save 
the cost of separate 
main disconnect enclosures 


Two new plug-in circuit breakers now 
add even greater versatility to the 
General Electric ““TWIN’* load 
center line. Both are designed on the 
same one-inch modulus as all G-E 
plug-in breakers, so you can plug 
them in anywhere on the bus 
(“TWIN” load centers are sequence- 
phased). Both poles trip automati- 
cally when a fault occurs on either 
one. 

In G-E load centers rated 125 
amperes and above, these new TQAL 
breakers will bring you real savings 
wherever main disconnects are re- 
quired. Write for Bulletin GEA-7071. 


*Trademark 


GENERAL @@ ELECTRIC 


Circuit Protective Devices Dept., Plainville, Conn. 
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“I'm glad to 
see you Sell 


the finest... 
E-T-P 
QUALITY 
FITTINGS!” 


Contractors & Wholesalers Agree- 
E-T-P is the BEST Fitting Buy! 


ETP is fast becoming the No. 1 preferred fitting in the 
electrical industry. The reasons are simple. PRICE! ETP 
fittings are consistentiy competitive, consistently superior! 
QUALITY! ETP fittings are concrete tight — one piece solid 
tubular steel — cannot open or spread. There are no 
finer made! EASY ASSEMBLY! Exclusive pre-set screws, 
staked screw with deep slotted head for working in tight 
areas. No backing out to insert conduit. 


© Tough zinc chromate over-plating retards © Precision bevelled edges with extra 
corrosion. Salt spray tested. heavy duty locknut. 


© Every fitting individually tested for * Heaviest gauge wall thickness with 
uniformity and concentricity. precision rolled thread. 


© Concrete tight — U.L. File Card E 24788. © Available in all sizes from 14” to 2” 


E.7.P. Representatives 

Florida: Electra, 3150 N. W. 40 St., Miami. 

Texas & Okia.: Brenner Elect., Box 51, Houston. 

N.C., S.C. & Va.: Robert Winfrie, Box 1744, Annapolis, Md. 

Miss. & La.: F. C. Baldridge Co., 302 Eureka Bidg., New Orleans 12. 
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Economic comment 


Analyzing today's 
economic problems 


The American people have ex- 
treme difficulty in analyzing eco- 
nomic statistics to show just how, 
and how far, the economy is pro- 
gressing. This is not surprising, for 
not only do the facts themselves 
confuse the issues, but the way 
such facts are interpreted by “ex- 
perts” creates even greater vari- 
ances. 

The situation becomes doubly 
difficult during the heat of a presi- 
dential election campaign when 
opposing candidates (speaking of 
such economic facts as unemploy- 
ment, economic growth, inflation, 
and many others) come up with 
different statistics and draw wide- 
ly divergent conclusions even 
when the basic figures are iden- 
tical. 

It is entirely possible to inter- 
pret facts in different lights, but 
this creates serious problems to 
the average citizen who is forced, 
with inadequate economic knowl- 
edge, to vote for one candidate or 
another on the basis of such views, 
often erroneous in fact. 

Two problem areas can serve to 
illustrate the moral of this state- 
ment—employment and economic 
growth. 

Reports from Washington 
showed that in September of this 
year there were more jobs in 
existence than in any previous 
September in history. This fact 
would certainly tend to indicate 
that the United States was surely 
in one of the most prosperous eras 
in history. 

Yet another business statistic 
might well dampen the enthusi- 
asm for this conclusion. Personal 
income, although also at an ex- 
tremely high level, was not ex- 
panding as rapidly as the number 
of jobs available. Does this mean 
that the average salary level is de- 
clining in spite of the increase in 
jobs? 

A review of all aspects of this 
condition will promptly show that 


Dr. Bunting is a well-known econ- 
omist and educator having special 
knowledge of the South. 
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by J. Whitney Bunting, Ph.D. 


in recent weeks there has been a 
decline in the number of hours 
worked per week, particularly in 
the field of manufacturing. Does 
this create a serious trend or a 
dangerous economic situation? The 
answer is “no” for the present, -at 
least, although a protracted short- 
ening of the work week could oc- 
casion some consequences that 
might be of real danger to eco- 
nomic progress. 


On economic plateau 


The only real conclusion to 
draw from these facts at present 
is that the nation is riding along 
on an economic plateau while a 
period of readjustment is taking 
place. Any significant change in 
consumer buying, for example, 
might change the whole com- 
plexion of economic activity either 
up or down. Present indications 
would show that the factors in 
favor of an advancing economy 
are stronger than those that might 
bring on recessionary conditions. 

The question of economic growth 
constitutes a more difficult prob- 
lem for the average lay student in 
economic affairs. Most persons fall 
into the category of “lay students” 
as far as economics are concerned. 
The very nature of the term 
“growth” indicates a change of an 
advancing nature in economic ac- 
tivity from one period to another. 

Economists have been able to 
prove statistically a variety of 
rates of economic growth for the 
United States by changing the pe- 
riod of measurement used in mak- 
ing the computation. For example, 
an annual dollar rate of growth 
can be measured by comparing the 
gross national product for an early 
year and a late year and then di- 
viding by the total number of 
years included. 

Admittedly, the choice of the 
beginning and ending years in this 
analysis will surely influence the 
rate of growth reported. By 
selecting a beginning year in the 
depths of the Great Depression 
and an ending year in the heights 
of the national postwar prosperity, 
it is possible to achieve a rather 
phenomenal rate of growth for the 
United States economy. If the 


Contributing Economics Editor 


selection is made as between two 
years of relatively similar econom- 
ic circumstances, then the results 
will be certainly less fantastic. 


Analyzing candidates’ claims 


What, then, is the difference 
between the economic growth 
claims of Messrs. Nixon and Ken- 
nedy when they quote widely di- 
vergent growth patterns for the 
national economy? How can the 
observer pull some economic sense 
from the diverse data on economic 
growth supplied from various 
sources today? The answer is that 
each citizen owes it to himself and 
the country to study divergent 
claims in a fair, dispassionate, and 
analytical vein to determine 
wherein the differences lie. 

Essentially, the statistics are 
true and can be proved so. But the 
greatest cause of diversity as be- 
tween claims will be due to differ- 
ing bases upon which the statis- 
tical interpretation is founded. 
Once these are uncovered, it will 
be possible to see the true picture 
and to make a wise selection of 
one view or another to support. 

Economic growth is a factor of 
extreme importance to all citizens 
for it tends to be a measure of the 
vitality and progress of the eco- 
nomic system. Thus it is tragic 
when, for political purposes, un- 
fair or inaccurate interpretations 
of this factor are made public. 

It is also unfair and unwise to 
compare the rate of economic 
growth in the United States with 
that of other nations where the 
data concerned may be meager 
and inaccurate. In the Soviet Rus- 
sian economy, the only facts 
known are those which are circu- 
lated by the leaders themselves. 
Since it is known that at least two 
elements of error are present 
(first, only the favorable factors 
are distributed to the public, and 
second, the propaganda value of 
controlled statistics is recognized), 
then only an educated guess can 
be made of the Soviet growth rate. 
Yet this nation naively accepts the 
Russian statements as statistically 
sound as those of this nation. This 
is a real danger for economically 
uninformed Americans. 
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The men who really know... know 


Se, 











UNIVERSITY HALL, University of Calif., Berkeley 


Meet Jim Mahaney, seasoned veteran of 22 years 
in the electrical construction field. . . 
superintendent for the Coopman Electric 
Company; contractors specializing in complex 
commercial and industrial electrical 

installations. Jim, who has supervised some 

of the most interesting jobs in the West, 

insists on quality products .. . like those 
manufactured by Efcor, for a 

trouble free job. 


For instance, in the University of 
California’s new University Hall, Jim and 
his men have used Efcor fittings and 
boxes in an installation that they will 

be proud of for years. Men like 

Jim Mahaney take pride in their work 
... the men who really know— 

know Efcor. 


EFCOR 


ELECTRICAL FITTINGS 
CORPORATION 


WOODSIDE 77, NEW YORK 





ashington report 


By Jack James 


Digest of Washington news of special 
interest to the electrical industry 


Housing starts usually 
lead economic change 


NEW HOUSE STARTS lead eco- 
nomic trends in the U. S—as a 
rule—according to a study just 
published by the U. S. Department 
of Labor. The Department found 
that housing starts tend to con- 
tract during boom periods, and 
lead an upswing after general 
business activity has fallen off. 

The reason is the mortgage 
market, according to the Depart- 
ment. During recessions there is 
plenty of mortgage money avail- 
able, so it is easy to get money to 
build houses. In boom times 
money is scarce as business firms 
and industries borrow to build in- 
ventories, buy machines, and con- 
struct new buildings. 


Increase in housing 
starts show trend 


PRIVATE HOMEBUILDING rose 
eight per cent in August over the 
low level of July, according to the 
Census Bureau. The annual rate 
for August, however, was 13 per 
cent below that for August, 1959. 

The Census Bureau predicts a 
moderate rise in homebuilding 
continuing through the rest of the 
year. The Bureau points to a four 
per cent August increase in FHA 
mortgage applications and an up- 
turn in VA appraisals. The Bureau 
notes that discounts on FHA 
mortgages dropped four-tenths of 
a point in August. VA mortgage 
discounts also fell. Further mort- 
gage easing that will spur home- 
building can be expected in the 
future months, the Bureau be- 
lieves. 


Per capita taxes 
lower in 1959 


THIS may surprise you: per 
capita taxes dropped in 1959 by an 
average of 82 cents. This drop oc- 


\ 


curred even though total tax pay- 
ments rose $1.6 billion. The reason 
was a population increase. Fed- 
eral, state, and local governments 
collected $100 billion in the 1959 
tax year—an average of $567.04 
for every man, woman, and child. 
Source of these figures is the U. 
S. Department of Commerce. 


Missile base work 
stoppages discussed 


AT THE 
Huntsville, 


REDSTONE 
Ala., and at Cape 
Canaveral, Fla., electrical con- 
tractors working on America’s 
crash program for missile develop- 
ment have been hindered by con- 
struction union work stoppages. 

In 1958, for example, IBEW 
pickets shut down the Redstone 
Arsenal for 30 days. During the 
Machinists strike at Cape Canav- 
eral this spring, all construction 
unions stayed off the job in a 
week-long secondary boycott that 
the National Labor’ Relations 
Board finally banned. 

America’s crash missile develop- 
ment program has crashed into 
some major obstacles. One of 
these obstacles is the union work 
stoppage. What’s more important, 
while missile development and 
construction has recently sagged 
six months behind schedule, union 
work stoppages at missile bases 
have soared. 

From July 1959 through June 
1960 more than 78,000 man days 
were lost at missile bases because 
of construction union work stop- 
pages. These are figures released 
by the Pentagon. 

Last month the Pentagon called 
in the heads of eight AFL-CIO 
unions, including President Gor- 
don Freeman of the IBEW. AFL- 
CIO President George Meany led 
the delegation. They met with De- 
fense Secretary Gates. Gates asked 
these union leaders to give the 
construction and development of 
missiles and missile bases the same 


Arsenal, 


priority that they gave construc- 
tion of camps and plants in World 
War II. 

The country is battling just as 
hard for survival now as it was 
then, Gates told the union chiefs. 
During World War II the construc- 
tion unions put up the greatest 
war facilities the world has even 
seen in the barest minimum of 
time. Gates challenged the unions 
to repeat the performance. 

The unions agreed to cooperate. 

Electrical contractors at Cape 
Canaveral and Huntsville will 
soon find out if the unions chiefs 
meant what they said. If they did, 
the contractors will benefit, but 
many times more important, so 
will the country. 


Booklet tells how to 
predict your profits 


PREDICT your profits with the 
help of the 52-page Guides for 
Profit Planning just published by 
the Small Business Administra- 
tion. 

The booklet is designed to show 
the small businessman how to 
calculate: (1) his break-even point; 
(2) the level of gross profit; and 
(3) the rate of return on his in- 
vestment. 

The booklet will show you how 
you can set up profit goals. 

For a copy write the Govern- 
ment Printing Office, Washington 
25, D. C. Send 25 cents. 


Cost of living index 
up 1.4 points in year 


THE GOVERNMENT index by 
which we measure the cost-of-liv- 
ing stayed at a record high in 
August. It was 126.6 per cent of 
the 1947-1949 base, but the in- 
crease from August, 1959, was 
only 1.4 per cent. 

The index hit this record peak 
in July. Usually the index tapers 
off in August because of seasonal 
reductions in food prices. This 
August, however, while the prices 
of fresh vegetables, fruits, and 
meats fell, prices for almost every- 
thing else rose, so there was a 
balancing out. 


September construction 
spending shows increase 


BUILDING and construction con- 
tractors—including electrical con- 
tractors—in September put in 
place new construction worth one 

(Continued on page 131) 
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Are You 
Making 
Use of Our 
Reader 


Service? 


The editorial and business 
staff of ELECTRICAL 
SOUTH is eager to serve 
you. One way in which we 
can help you is to make it 
easy for you to draw upon 
the wealth of technical and 
promotional material avail- 


able from manufacturers. 


In the accompanying pages 
are the descriptions of scores 
of useful catalogs, applica- 
tion information booklets, and 
technical publications. These 


are available without charge. 


Check over the list of pub- 
lications available, indicate 
the numbers of the ones you 
want on the postage - paid 
card to be found on page 
17, and mail it to us with 
your name, title, company 
and address plainly written. 
We will tell each manufac- 
turer to send directly to you 


the information you want. 
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MAKES RUGGED 


cat.no. 7313 

3-WIRE CONNECTOR BODY 

20 AMPS., 250 VOLTS, A.C. OR D.C. 
10 AMPS., 600 VOLTS, A.C. 


Ever since it was first in- 
vented and introduced by 
Harvey Hubbell, Inc. back 
in 1930, “Twist-Lock” has 
provided greater conven- 
ience, safety and efficiency 
in the operation of motor 
driven tools and other port- 
able electrical apparatus. 
The locking action insures 
positive contact in spite of 
rough treatment, heavy vi- 
bration and other conditions 
that might cause down-time. 

Today, “Twist-Lock” is 
supplied in types, sizes and 
ratings to fit every industrial 


3-WIRE CAP 
20 AMPS., 250 VOLTS, A.C. OR D.C. 
10 AMPS., 600 VOLTS, A.C. 


and commercial application. 
Units are available in 2, 3, 4 
and 5-wire sizes. Every cap 
and connector body from 10 
ampere to 50 ampere is avail- 
able with “Seal-Tite” rub- 
ber covers for weatherproof- 
ing purposes, protection from 
dust and dirt, or from hard 
knocks and rough usage. 
Regular “Twist-Lock”’ units 
are supplied grounded and 
not grounded. Special non- 
interchangeable grounding 
types provide protection for 
15 ampere, 125 volt or 277 
volt applications. 


HARVEY 


INCORPORATED 
BRIDGEPORT 2, CONNECTICUT 


tn Canada: 


Scarborough, Ontario 


t. : 
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conduit: top quality steel, hot-dipped galva- 
nized inside and out, guarantees a uniform 
protective zinc covering and ensures a super 
smooth inner surface for fast wire pulling. 
threads: no mechanical wiping of threads 
after dipping for full zinc protection; threads 
are protected from damage during storage or 
shipping by a removable plastic thread pro- 
tector. conduit and threads: chromated to 
give excellent protection against white rust. 
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RIGID CONDUIT 
ISSUB.NO. NBS. 
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This exclusive 3 step method of quality con- 
trol production assures you of the finest rigid 
steel conduit for every type of installation. 
Manufactured in a full range of sizes from %3" 
to 6", General Cable’s rigid steel conduit is UL 
approved and meets Federal specification 
WW-C581C and ASA specification C-80.1- 
1959. Sold through electrical distributors. 


General Cable Corporation, , 
730 Third Ave., N.Y. 17, N.Y. 
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HOW GOOD IS... 
AN IMITATION Anipirap’? 





VS IMITATIONS 


Amp-traps are our products. We originated and developed them. We alone 
manufacture them. They are so good that others are now imitating them. 
This is flattering because it indicates Amp-trap is superior. But, don’t be 


confused by imitations. qa 


VS SUBSTITUTES 


“Just like Amp-trap.” “As good as Amp-trap.” “Works like Amp-trap.” 
“Better than Amp-trap.” These are the deceptive phrases that imitators 
must use. Without them they can neither explain nor sell their substitutes. 


NOTHING TAKES THE PLACE OF 


Ayiptrap® 


Whenever you need Amp-trap, you want Amp-trap — not an imitation or 
a substitute. Amp-trap is a very special current limiting device with high 
interrupting capacity. Regardless of claims, imitations aren’t enough. More 
than 27 patents prove it. Nothing takes the place of Amp-trap! For your 
own protection specify Amp-trap. Then — make sure you get it. 


ni 7 , foe ee 
Ampirap = -Nante 7 (het OktkA 


THE CHASE-SHAWMUT co. 


374 MERRIMAC STREET + NEWBURYPORT, MASSACHUSETTS 
Subsidiary of |-T-E CIRCUIT BREAKER CO., 











Wanted: 
Manuscripts 
for 
publication 


The editors of Electrical 
South will welcome contribu- 
ticns from the field for pub- 
lication. Electrical contrac- 
tors, consulting electrical en- 
gineers, light and power com- 
pany engineers, and others 
closely associated with the 
electrical industry are in- 
vited to submit articles, 
photographs, and drawings 
relating to important and in- 
teresting electrical project: 
in the South and Southwest. 

Articles are wanted in two 
principal classifications: 

Wiring and Lighting: Arti- 
cles on interesting and un- 
usual electrical installations; 
any phase of electrical con- 
tracting such as business pro- 
motion, estimating, handling 
men and maticrials, etc. 

Utili Engineering: Arti- 
cles relating to any phase 
of transmission, distribution. 
and metering, including de- 
sign, installation, testing, and 
maintenance. These articles 
should be “by-line" articles 
carrying the name of oa 
Southern or Southwestern 
light and power company. 

All articles will be - 
careful consideration ond 
payment will be made 
promptly for all material 
accepted for publication. 


Address all communica- 
tions to the editor: 


Electrical South 
806 Peachtree, 
Atlanta 8, Ga. 
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Electrical outlets aplenty! 
More flexible office layout 


with new 3(Ving Cloctnostu 


New 3-Wire Electrostrip® grounds office machines . . . 
gives you handy outlets you can move. 


Here’s absolute electrical safety combined with an abun- 
dance of outlet convenience. New 3-Wire Electrostrip is UL 
listed and meets the electrical code requirements for equip- 
ment grounding. Electrostrip outlet receptacles twist into 
place anywhere on the strip. When you relocate machines, 
you can relocate outlets right where you want them! 


See your electrical contractor about 3-Wire Electrostrip. 
He’ll install it swiftly, economically—without mess, with- 


PATENTED § ‘Rt 


out disrupting work schedules. Electrostrip is the safe, 
modern system for wiring offices, showrooms, shops and 
institutions. It provides electrical outlets aplenty! 


BullDog Electric Products Division, I-T-E Circuit Breaker 
Company, Box 177, Detroit 32, Michigan. In Canada: 80 Clay- 
son Rd., Toronto, Ont. Export Division: 13 E. 40th St., New 
York 16, N.Y. 


is 





1-T-E CIRCUIT BREAKER COMPANY 





: BULLDOG ELECTRIC PRODUCTS DIVISION 








Consult the following Southern representatives: 


Stand 





Wilson Electrical Equipment Co. 
3210 Garrow St., P.O. Box 1725 
Houston, Texas 


Wilson Electrical Equip 
101 E. Maple Street 
San Antonio, Texas 


t Co. 


Installs quickly on wall surfaces 
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d Electric Mfg. Compan 
2401 Federal St., P.O. Box 1138 
Dallas 1, Texas 


Walker Electrical Co., Inc. 
125 Bennett St., N.W., P.O. Box 2308, Station D 
Atlanta, Georgia 








TALOGS and BULLETINS 


Available Free to Readers of 
Electrical South upon Request 


CABLE, WIRE, AND CORD—Cat- 
alog 71A, punched for filing in loose- 
leaf binder, has been made available 
by Carol Cable Co., Division of the 
Crescent Co., Inc., Pawtucket, R. I. 
Contained in its 24 pages is a com- 
plete listing of most of the types of 
wire and cable offered by the firm. 

Write in No. C100 on card, pg. 17 


ELECTRICAL TAPES—Eight-page 
Accurate Tape bulletin details data 
on rubber, friction and plastic tapes. 
Bulletin features laboratory test re- 
sults, includes complete packaging 
information. Immediately available 
from Accurate Manufacturing Com- 
pany, Garfield, New Jersey. 

Write in No. C101 on card, pg. 17 


SMALL WIRE STRAPS—Added to 
the one-hole Viking strap line are 
three new Midget straps for small 
wires. The #616 for fastening RX 
and UF 2/14, 2/12, and BX 2/14; the 
#416 for wires to %4” OD; and #316 
for wires of 3/16” and “4”. These 
galvanized straps, designed to take 
several sizes of wires, are featured in 
literature released by W. W. Cross & 
Co., Viking Cable and Fastening De- 
vices, Greenville, R. I. 

Write in No. C-102 on card, pg. 17 


ELECTRICAL ENCLOSURES — 
Adjustable and non-adjustable floor 
boxes, watertight outlets for floor 
use, and conduit hangers are shown 
in the 20-page revised catalog #750 
available from Fullman Mfg. Co., 
Latrobe, Pa. Adjacent to each 
photograph in the catalog are speci- 
fications for the product pictured. 

Write in No. C103 on card, pg. 17 


FUSE CUTOUTS — Extra-heavy- 
duty fuse cutouts of single-vent, 
small-bore design are described in 
detail as to operation, advantages, 
mechanical loadbreak, dielectric val- 
ues, and ratings in the 8-page illus- 
trated Catalog EHD 1258 offered by 
Hubbard and Co., 200 South Michi- 
gan Ave., Chicago 4, II. 

Write in No. C104 on card, pg. 17 


14 


LINE GUN—A two-color, fold-out 
bulletin illustrated with step-by-step 
diagrams points out features and ad- 
vantages of the line gun manufac- 
tured by Jet Line Products Co. Inc., 
615 Fugate Ave., Charlotte, N. C. Also 
available are loose-leaf filler-type 
pages describing contents of the line 
gun kit and the box adapter kit. 

Write in No. C105 on card, pg. 17 


CONDUIT AND DUCTS—Orange- 
burg Mfg. Co., Inc., 375 Park Ave., 
New York 22, N. Y. has made avail- 
able informative literature. Catalog 
No. 52 includes complete details con- 
cerning advantages, installation, and 
properties of Orangeburg fibre con- 
duit, standard conduit—type I, and 
Nocrete conduit—type II. Catalog 202 
offers specifications, installation data, 
and diagram of the complete Orange- 
burg Underfloor duct system. De- 
scriptions and catalog numbers of 
components are also given. 

Write in No. C106 on card, pg. 17 


HEAVY-DUTY WIRING—Illustra- 
tions and detailed descriptions of 27 
types of Circle industrial and com- 
mercial wiring products are featured 
in a four-page folder available from 
Circle Wire & Cable Corp., 5500 Mas- 
peth Ave., Maspeth, N. Y. 

Write in No. C109 on card, pg. 17 


MOTOR STARTERS—Design and 
construction features of their auto- 
matic reduced voltage starters are 
described in a new builetin released 
by Allis Chalmers, Milwaukee 1, Wis. 
Included is motor control engineered 
for centrifugal compressors, hammer 
mills, pumps, large conveyors, large 
fans, motor-generator sets, and other 
applications. 

Write in No. C110 on card, pg. 17 


POWER SWITCHES—A new bul- 
letin describing its Type PV power 
switches, is now available from Line 
Material Industries, Milwaukee I, 
Wis. The bulletin gives complete in- 
formation on switches rated at 600 or 
1200 amperes and having voltage rat- 
ings from 7.5 kv to 69 kv. 

Write in No. C113 on card, pg. 17 


TRANSFORMER HOIST — Litera- 
ture is now available from Morrison- 
Pelsue Co., 2001 S. Bannock St., 
Denver 23, Colo., describing the Mo- 
PeCo Transformer Hoist—a time sav- 
ing device that permits hanging up to 
three transformers in thirty minutes. 

Write in No. C1l4 on card, pg. 17 


UNDERFLOOR DUCT — Formerly 
known as Howarduct, the Spang 
Standard Underfloor Duct, is intro- 
duced by the Spang-Chalfant Divi- 
sion of the National Supply Co., 
Grant Bldg., Pittsburgh, Pa., in an 
eight-page, illustrated bulletin featur- 
ing its simplicity in the distribution 
systems for electric power, tele- 
phones, and inter-coms. 

Write in No. C115 on card, pg. 17 


CIRCUIT BREAKER PANEL- 
BOARD—A descriptive folder fea- 
turing Quicklag lighting circuit pan- 
elboards is available through Frank 
Adam Co., 3650 Windsor Pl., St. 
Louis, Mo. This foider includes illus- 
trations, ampere capacities, voltage 
ratings, and all internal construction 
features of these panelboards. 

Write in No. C118 on card, pg. 17 


ADEQUATE WIRING — “Bright 
Ideas for Ladies” is the title of a new 
booklet from American Metal Mould- 
ing Co., 146 Coit St., Irvington 11, N. 
J. The booklet was prepared by the 
Armoured Cable Section of the Na- 
tional Electrical Manufacturers Asso- 
ciation to acquaint homemakers with 
the electrical wiring their homes 
need for full electrical living now 
and in the future. 

Write in No. C119 on card, pg. 17 


ELECTRICAL TAPES — Plymouth 
Rubber Co., Inc., Canton, Mass., is 
offering a new catalog on friction. 
rubber, and plastic tape. The full 
color folder gives descriptions, sizes, 
and packing information on their 
complete line of Slipknot electrical 
insulating tapes. Detailed specifica- 
tion data charts are included in the 
6-page bulletin. 

Write in No. C120 on card, pg. 17 
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SATURABLE REACTORS — This 
efficient method of regulating and 
controlling electric power for various 
manufacturing processes is described 
in a new folder available from Sorgel 
Electric Co., 838 West National Ave., 
Milwaukee 4, Wisc. 

Write in No. C121 on card, pg. 17 


ELECTRIC HEATING — Electro- 
mode Division of Commercial Con- 
trols Corp., 570 Culver Rd., Roches- 
ter 3, N. Y., is now offering their 
complete line of electric heaters and 
heating systems for the home. De- 
scriptions, specifications and illustra- 
tions are included for wall and porta- 
ble heaters for large and small rooms, 
radiant panel heaters, baseboard 
heaters and radiant cable heat. 

Write in No. C122 on card, pg. 17 


LIGHTING FIXTURES — A new 
catalog of recessed lighting fixtures 
has been released by Atlas Electric 
Products, 319 Ten Eyck St., Brook- 
lyn 6, N. Y., manufacturers of Atlite 
lighting equipm t. The 24-page, 
color catalog features over 100 new 
lighting fixtures that have been add- 
ed to the Atlite line. 

Write in No. C123 on card, pg. 17 


DISTRIBUTION EQUIPMENT — 
Kuhlman Electric Co., P. O. Box 288, 
Birmingham, Mich., offers an eight- 
page catalog, CS-201, describing their 
line of distribution transformers of 
the single phase conventional type, 
167 kva and below. Also available is 
an information sheet, CS-204, on the 
Kuhlman externally operated series- 
multiple switch for pole-type trans- 
formers 5-167 kva. 

Write in No. C126 on card, pg. 17 


LAMP GUIDES — Sylvania Light- 
ing Products, 60 Boston St., Salem, 
Mass., offers a series of guide books 
containing general information, tech- 
nical data, and catalog listings on 
their lines of fluorescent lamps, in- 
candescent lamps, nad mercury 
lamps. 

Write in No. C128 on card, pg. 17 


FASTENING DEVICES — The 
Paine Co., 501 Westgate Rd., Addison, 
Ill., offers a new catalog on their line 
of hanging and fastening devices. 
The 3l-page bulletin is indexed for 
easy reference, and contains infor- 
mation on design features, prices, 
and packaging. 

Write in No. C129 on card, pg. 17 





...a ROVAL POWR-KORD’ 











The right extension cord is essential for safe, dependable operation of 
on-the-job equipment and temporary lighting . . . the right size to carry 
the load, the right length to supply the power without voltage drop. 
That’s why there’s a Royal heavy-duty POWR-KORD to fit every job. 
Available in one quality (the very best) . . . two types (rubber and 
vinyl) . . . three colors (red, black, yellow) . . . four wire sizes (12, 
14, 16, 18) .. . and over five handy cord lengths (10 to 100 ft.). See 
your wholesaler. He has the facts — and Royal POWR-KORDS in 
stock, ready for your work. 


ELECTRIC TT i 
e+e OR @ssociate of 8 | 


ROYAL ELECTRIC CORPORATION 


PAWTUCKET, RHODE ISLAND 
In Canada: 
Royal Electric Company (Quebec) Ltd., Pointe Claire, Quebec 


REPRESENTATIVES: 
pa J & Co., Atlanta—New Orleans—Greensboro—Birmingham 
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WIRING EQUIPMENT—Keystone 
Manufacturing Co., 23328 Sherwood 
Road, Warren, Mich., has issued a 
new catalog (158 March 1, 1958) giv- 
ing complete specifications and il- 
lustrations on their line of wiring 
installation equipment. Included in 
the 70-page catalog are wireways and 
auxiliary fittings, cutout boxes, out- 
let boxes, switch boxes, and cabinets, 
giving Code requirements, and price 
sheets. 

Write in No. C130 on card, pg. 17 


STEEL WIRE—Technical informa- 
tion on Alumoweld, a newly devel- 
oped aluminum-covered steel wire 
and strand, is contained in a 12-page 
catalog, just issued by the Wire and 
Cable Division of Copperweld Steel 
Co., 322 Frick Building, Pittsburgh 
19, Pa. Illustrated and documented 
with engineering data, the colorful 
catalog provides a complete working 
knowledge of this new material—its 
properties, advantages, applications 
and construction practices. 

Write in No. C142 on card, pg. 17 


ELECTRICAL FITTINGS — A 40- 
page illustrated catalog and price list 
on the Gedney line. Shown and listed 
are conduit, threaded entrances, SEC, 
EMT and ground fittings and box 
connectors for both armored and 


non-metallic cables. Copies are avail- 
able from Gedney Electric Co., RKO 
Bldg., Radio City, New York 20, N.Y. 

Write in No. C143 on card, pg. 17 


CONSTRUCTION ANCHORS — 
“Anchoring for Power and Commu- 
nication Lines,” a completely illus- 
trated manual on improving line con- 
struction with better anchoring, has 
been published by the Advertising 
Dept., the A. B. Chance Co., Centra- 
lia, Mo. The 25-page booklet shows 
how to install the right anchor at the 
right place in the right way. 

Write in No. C144 on card, pg. 17 


ELECTRICAL FITTINGS — Black- 
hawk Industries, Dubuque, Iowa, 
offers a complete catalog of electrical 
conduit and cable fittings. Also a 
special publication giving detail 
drawings and instructions for in- 
stalling service entrance masts on 
low or ranch type buildings. 

Write in No. C146 on card, pg. 17 


WIRE PULLING LUBRICANT — 
Illustrated six-page folder showing 
the advantages of an improved Y-Er 
Eas wire pulling lubricant is avail- 
able from Electro Compound Co., 
4145 W. 150th St., Cleveland 11, Ohio. 

Write in No. C147 on card, pg. 17 





ATTENTION: Architects, Electrical Engineers, Sontractors and Design Consultants 


THERE’S NO SUCH THING 
AS A LIGHTING PROBLEM 
WHEN YOU USE STA-BRITE! 


DESIGNERS 
ENGINEERS 
MANUFACTURERS 


THE ULTIMATE 
IN LIGHTING 
FIXTURES 


There must be at least one fixture available among the tremendous 


variety listed in our new Pricer that will meet your immediate needs! 
Our stock items ...and they are usually in stock... range from the 
uncomplicated bare-tube, 8-watt channel to luminous ceilings that 
cover large areas. We also feature fixtures that are fabricated of 
aluminum to meet and beat the corrosion problem . 


subtropical Florida, but everywhere. 


And in addition — our design and engineering department is not 


Whatever your 
requirements 
in lighting homes, 
offices and factories 
— depend on 
STA-BRITE'S 
quality fixtures 
and experienced 
engineering staff. 


. » hot only in 


averse to going to work on your more complicated special problems 


...Will meet even the most unusual specifications, and produce fixtures 
in strict accordance with architectural and engineering designs. 


CALL ON US SOON. 


Write on your 
company letterhead 
for Sta-Brite's 
1961 Price List. 





GENERAL CATALOG — General 
catalog of Royal Electric Corporation, 
Pawtucket, R. I., covering flexible, 
service and lamp cords, cord sets, 
extensions, trouble lights, wiring de- 
vices and fuses is available to 
wholesalers. Dealers catalogs may be 
secured from Royal distributors. 

Write in No. C148 on card, pg. 17 


CARBON PRODUCTS—A 28-page 
catalog on Motor and Generator 
Brushes and carbon products telling 
how to order brushes, grade recom- 
mendations, characteristics, and de- 
scription of brush grades, is available 
from the Helwig Co., 2536 North 30th 
St., Milwaukee, Wis. 

Write in No. C149 on card, pg. 17 


ELECTRICAL EQUIPMENT—The 
Wadsworth Electric Mfg. Co., Inc., 
Covington, Ky., has issued a new 
catalog 58’ Guide, containing data on 
their line of Safety Switches, Serv- 
ice Equipment, Distribution Panels, 
“E-Z-RED” Circuit Breakers, inter- 
changeable and non-interchangeable, 
also wiring troughs. 

Write in No. C151 on card, pg. 17 


SELECTING FUSES — A 12-page 
descriptive handbook Fuseology tells 
how to get safest, most dependable, 
trouble-free electrical protection from 
fuses. Contains useful information on 
selecting right size and type of fuses 


how to stop needless blows—avoid- 


ing poor contact and other troubles. 
Issued by Bussmann Mfg. Co., Uni- 
versity at Jefferson, St. Louis 7, Mo. 

Write in No. C152 on card, pg. 17 


CLAMPS AND STRAPS — Some 
600 clamps and straps are listed in a 
new catalog put out by Victor Spe- 
cialties, Inc., 775 Main St., New Ro- 
chelle, N. Y. Catalog number, size, 
type, and price are listed for each 
item in numerical order under gen- 
eral categories. Illustrations are also 
included. 

Write in No. C153 on card, pg. 17 


LIGHTING FIXTURES—A line of 
lighting fixtures specially designed to 
utilize the new G-E Celeste bulb, is 
described in a four-page catalog is- 
sued by Champion Mfg. Co., Inc., 140 
West 23rd St., Hialeah, Fla., makers 
of the fixtures. These fixtures com- 
bine functional and decorative light- 
ing at reasonable costs. The catalog 
gives specifications and illustrations 
of the new line. 

Write in No. C154 on card, pg. 17 
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INFORMATION CENTER 


y BOOKLETS © NEW PRODUCTS © ADVERTISEMENTS 


Help yourself to free literature 
4h and more details on any prod- 
uct mentioned in this issue. 


lnstead ef writing a dozen different manufacturers for free 

literature and more information on preducts, tools, or services, 
just insert on the cards below the appropriate key numbers 
of the items in which you are interested. These cards may be 
used te get information on products mentioned in the following 
departments (see Contents Page for page number): 

Catelegs and Bulletins © New Electrical Products 

New Utility Equipment Manufacturers’ Literature 
Be sure to print or write legibly your name and eddress— 
drop It in the nearest mail box and 


ES pays the postage! 
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| Sead free Information on these NEW PRODUCTS and/or services (fll In bey sumbers): 
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These cards 
can help 
you get 
valuable 

information 


BUSINESS REPLY CARD 


FIRST CLASS PERMIT NO. 562, SEC. 34.9, P. L. & R., ATLANTA, GA. 


Electrical South 


606 PEACHTREE ST, NE 


Postage 
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LT-IN STEREO 


Available now as complete units or components. . . 
high quality NUTONE built-in stereo equipment that’s 
designed to meet customer requirements . . . pre-sold to create 
customer demand. See them now ... at your 
nearest NOLAND branch. 


37 BRANCHES SERVING THE SOUTH 


NOLAND 


NOLAND COMPANY INC WHOLESALE DISTRIBUTORS: PLUMBING HEATING 
INDUSTRIAL ELECTRICAL REFRIGERATION AIR CONDITIONING MACHINE TOOLS 
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Mammoth underground system 


By Harry J. Miller 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electric Utilities 
Electrical Wholesalers 
Electrical Inspectors ~~” 
Industrial Engineers p~ 
Consulting Engineers 


BBP BPP PPP PPP PPPRPPPPP IP 


(This article describes some of 
the problems encountered by the 
electrical contractor in connection 
with the installation of a complete 
underground distribution system 
on Bird Key, Sarasota, Fla. An- 
other article, describing some of 
the engineering features of the 
system, begins .on page 60.) 


,® THE FABULOUS Bird Key sub- 
division at Sarasota, Fla., dredged 
up from bay bottom, reflects the 
natural desire of housing de- 
velopers to install underground 
instead of unsightly above-ground 
electrical service as a prime means 
-of attracting purchasers of ex- 
pensive homesites. 

The underground system was 
engineered by Philpott, Ross, and 
Saarinen, Inc., of Ft. Lauderdale, 
to meet the specifications of Flori- 
da Power and Light Company— 
eventual owner, according to Cliff 
Whitmore of Miami’s Whitmore 
Electric, contractor for the near- 
$850,000 job. “The contractor 
needs to look to his profit de- 
fenses in such an undertaking be- 
cause situations develop for which 
there is no previous yardstick of 
measurement.” 

Says Mr. Whitmore, “The Bird 
Key job differed from other un- 
derground installations we have 
made in a number of respects, 
each a potehtial threat profit- 
wise.” 

With lot prices ranging from 
$9,000 to $32.000, Arvida Realty 
Co., the develover, felt its lush 
community development well able 
to afford the luxury of under- 
ground utilities. In this belief, the 
Miami engineering organization 
designed the electrical installation 
that rings the development with a 
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primary loop system of copper 
cable at 13 kv, three-phase, four- 
wire, and wye-grounded. This 
main loop comprises three single- 
conductor #4/0, 15-kv_ cables, 
sized to serve Bird Key from two 
sources. Subloops consist of three 
single-conductor #3 cables. 

The primary comes in off poles 
located on the John Ringling 
Causeway, passes beneath a road- 
way, and fans out to 32 trans- 
former vaults via a_concrete- 
encased duct system. 

The entire 600-volt secondary 
system is of aluminum, with each 
of the 51). lots and a yacht club so 
serviced. The lots are provided 
with three-phase, 120/240-volt 
service via delta transformer con- 
nection, in anticipation of in- 
dividual electrical demands rang- 
ing from ten to 25 kw. 


Aluminum cable used 


Aluminum was specified at the 
urging of Arvida. Lighter in 
weight, more flexible, and lower 
in cost, aluminum presents some 
problems in connecting, termi- 
nating, and wedding to copper ac- 
cessories, and requires special con- 
nectors in making the transition 
from an aluminum cable to the 
copper connector. 

Reports Mr. Whitmore, “Sure, 
aluminum is more economical than 
copper conductor. But connecting 
it is far more difficult and requires 
more time and labor. We had to 
use special and expensive connec- 
tors. With copper, we could have 
made up the connections in one- 
third the time. And when you 
have to pay out three times as 
much for labor, you cancel out a 
good share of your profits. 

“Fact is one of our biggest over- 
runs in our estimate was involved 
in misjudging the labor required 
on the aluminum connectors, since 
we'd estimated only a little labor 
above the experience we have 
with copper. 

“There is no estimating manual 
on this type of work and the pos- 
sible variations need considera- 
tion by the electrical contractor as 
well as the design engineer. It’s 
important that the contractor not 
be deluded by the economies 
claimed for aluminum cable, 


which is why we'consider it im- 
portant to keep breakdowns of 
costs as referral records for future 
bidding on such underground in- 
stallations.” 

Besides the void in estimating 
data, Mr. Whitmore said, there is 
an obvious deficiency in the Na- 
tional Electrical Code which is still 
sketchy in its coverage of high 
voltage construction work, for 
which its guidance is considerably 
weaker than its more compre- 
hensive treatment of 600-volt sys- 
tems. 

And so far as aluminum is con- 
cerned, this paucity of precept 
and example in its use explains 
the reluctance of some contractors 
to depart from copper cable be- 
cause of their ingrained prefer- 
ences for present connection 
methods and accessory features. 

Speaking of the specified con- 
nectors, Mr. Whitmore said, “Once 
they were connected, they couldn’t 
be disconnected economically. 
While a mistake with copper cable 
can be rectified, you’ve got no 
salvage value in cutting out a con- 
nector that has been crimved with 
a tool the size of a baseball bat.” 

“We had to run a #1 aluminum 
line in place of a #3 copper for 
the same current-carrying capaci- 
ty, then this required about half 
again as much lead and neoprene 
in the covering jacket, which 
added up to more labor in hand- 
ling and racking.” 

His opinion is that potheads for 
aluminum still fall short of full 
practicality, “and it does not ap- 
pear that aluminum will be used 
for a while yet with a paper-lead 
combination.” 

He feels also that the connectors 
used on the Bird Key job may re- 
sult in a field evaluation, indi- 
cating its performance character- 
istics, that will serve as a helpful 
guide in future installations. 


Meeting labor needs 


The contractor on an _ under- 
ground installation needs to sur- 
vey the local labor market, em- 
phasized Mr. Whitmore. 

“We couldn’t get enough help 
experienced in this line of work,” 
he says, “which meant we had to 
give journeymen on-the-job train- 
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taxes contractor's ingenuity 


ing. It took our key men to estab- 
lish acceptable practices on spe- 
cialized units like making up the 
secondary molds, because in the 
event of failure of the crimped 
connection or cable run, you 
couldn’t turn it back out. An er- 
ror or miscalculation meant cut- 
ting it and then splicing the cable! 

We had our reels of cable 
shipped in the order in which we 
wanted them. That way we had 
exact parallel runs, with allow- 
ance for waste in making up and 
pulling damage. This took more 
planning, but it saved money.” 

Also Mr. Whitmore’s reduction 
of 30 drawings to four proved to 
be a time-saver. 


Prefabbing proves profitable 


Because of the turnover in 
workers such as cablesplicers, Mr. 
Whitmore figured correctly that ' 
jigs and prefabs are natural profit- On the right is contractor Cliff Whitmore. With him is Florida Power 
makers on a large job. According- and Light Company’s cable installation supervisor, Woody Hodges. 
ly, he simplified subsequent in- 
stallation routines by fabrications 
in the field shop. 
“We had cable splicers working 
right from the outset of the under- 
ground installation, and it gave us 
a two-month jump on the job. Ex- 
perienced cable splicers were 
about non-existent in this area. By 
prefabbing, we used only two 
cable splicers instead of five, keep- 
ing one working in the shop and 
one in the field. Both men began 
in the shop, then moved out to the 
job as it warranted their services.” 
In the field shop, the men made 
up all the center pothead units of 
the sectionalizing switches, lead- 
ins, and potheads on the oil fuse 
cutouts and transformers, and 
made up live ends as spares for all 
32 transformer vaults where one 
live end leaves an RAL and is to 
go to a future cutout if needed. In 
that eventuality, the live end can 
be cut off and remade into a pot- 
head on the entering cable to go 
into the cut out. 
“If we had waited until we got 
out in the field, we would still be 
splicing, or we surely would have 
needed a larger splicing crew. We 
did the entire job with the two 
cable splicers working up to 12 A bottomless steel form of “%-inch plate, capable of withstanding 
hours a day. pressure of 20 tons, was necessary to keep water from entering exca- 
“Normally it took ten to 14 vations designed for transformer vaulfs, saved considerable time. 
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By prefabricating components, Whitmore Electric 
avoided the need for a large cable-splicing crew. 
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The fighting of quicksand was another job-delaying 
hazard on the Bird Key underground project. 


hours to do the job set-up,” con- 
tinued Mr. Whitmore, “because 
once you open the primary cable, 
you’ve got to stay with it. Here in 
Florida we face two big splicing 
dangers—high humidity and the 
constant threat of a sudden down- 
pour. By prefabbing in the shop, 
we prevented entrance of most of 
the humidity encountered inside a 
vault or manhole.” 

Mr. Whitmore also points out 
another aspect involved in the 
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aluminum installation: “Since the 
connectors were oversized, 226 
handholds had to be expanded 18 
inches longer than normal.” 

That Florida Power and Light 
didn’t quite see eye to eye with 
Whitmore on the wisdom of pre- 
fabbing units is evidenced by the 
opinion of one official, who felt 
that the prefabbed leads might 
get damaged in handling and the 
high potential of 13,200 volts 
would burn through. 


Once a connector for the aluminum cable is crimped, 
there is no possible economical salvage method. 


Twenty-four hours after installation, this ductline, 
put in by Whitmore Electric, was flooded. 


However, when test crews of the 
utility impressed the initial volt- 
age on the completed system, 
break-throughs were negligible 
and traced to faults in the lead 
sheathing caused, perhaps, by 
moisture in some of the varnish 
cambric tape wrappings. But the 
prefabbing proved a major econ- 
omy for the contractor. 

In the installation of the duct- 
work, operations were hampered 

(Continued on page 138) 
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Training course promotes electric heat 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 

Electric Utilities py" 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 


@ A COMPREHENSIVE, compact 
training course for electrical con- 
tractors and other installers of 
electric heat has been developed 
by Emerson Electric and is being 
introduced in the field now. 

Approximately three hours long, 
the course is designed to be given 
in one session with intermissions. 
It consists of a 48-page training 
manual with supplements, 43 flip 
charts, and several demonstrations. 
Presentation of the course will be 
made by the regional Emerson 
Electric heat svecialists. 

Emerson Electric distributors 
will sponsor the training program 
in cooperation with local electrical 
utilities. The regional Emerson 
Electric heat specialist will be on 
hand to aid in the sessions. 

“This training course is another 
step in our active participation in 
the over-all development of elec- 
tric heat,” savs E. L. O’Neill, vice- 
president and general sales man- 
ager. “We have developed this 
course and trained our electric 
heat specialists in its presentation 
because, first. our market research 
has shown that contractors need 
and have indicated a desire to 
learn how to estimate, sell, and 
make quality installations which 
will guarantee customer satisfac- 
tion. 

“Secondly, a complete review of 
many existing training programs 
indicated that there was a definite 
need for a course which covered 
all of the backsround and specific 
installation information required 
in a concise, comprehensive man- 
ner. 


“Service to the industry" 


“We consider this training 
course primarily a service to the 
industry,” adds Mr. O’Neill. “We 

(Continued on page 137) 


E. L. O'Neill, vice-president and general sales manager for Emerson, 
shows one section of the company’s new electric heat installer training 
program that emphasizes importance of considering all costs. 





W. C. Nussbaum, assistant to the president, surrounded by some com- 
ponents of the program, feels completion of the course qualifies a con- 
tractor to enter successfully the electric heating field. 
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Underfloor cable for church heating 


By Paul Jones 


Electrical Supervisor 
Ridge Builders, Inc. 
bring, Fla. 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electric Utilities 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 
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@ THE DEPENDABLE utility and 
economy of underfloor cable heat- 
ing was discovered in what to us 
was an unprecedented installation 
problem. We thereby opened an 
additional market which we be- 
lieve should be exploited through- 
out the South. 

Ridge Builders has _ installed 
many cable heating jobs, but al- 
ways in the ceiling. Recently, how- 
ever, we have installed more than 


9,000 square feet of underfloor 


cable heating in the new St. 
Agnes Episcopal Church plant at 
Sebring, Fla. The results have 
been so satisfactory that we have 
immediate prospects for several 
similar jobs and have given our 
area a new type of heating. 


The church interior has 18 double rows of pews, and 
their anchors had to be avoided in laying cable. 
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These were the job require- 
ments: an economical, mainte- 
nance-free, rapid heating system, 
particularly efficient for short 
periods of use in the church, its 
parish hall or community center, 
and ten Sunday school classrooms 
in three adjoining contemporary 
buildings. 


Problems encountered 


Problems included high exposed 
cathedral type roofs and almost 
solid sidewalls of glass doors in the 
three buildings. The glass area 
and the absence of roofing insula- 
tion caused an unusually high in- 
terior heat loss. There was no 
space for ceiling or baseboard 
ducts or outlets. Furnace heating 
was not wanted, and a heat pump 
was out of the question. 

The buildings were designed to 
take all possible advantage of 
Florida’s warm climate and Se- 
bring’s almost constant breezes 
from surrounding lakes and hills. 
However, Florida does have short 
periods of cold weather when 
heating is essential to comfort. 
Since these periods are of brief 
duration, heating must be eco- 
nomical for its infrequent use. 

Our solution, and a happy one, 
was underfloor heat cables, al- 
though we had never undertaken 
a similar job of this size before. 


The ten Sunday school class- 
rooms, 12 by 14 feet each, and the 
32- by 72-foot parish hall, with 
their unbroken terrazzo floors, 
presented no special problems, but 
the church, 36 by 140 feet, was 
different. In spacing the cable on 
concrete, we had to string it so as 
not to interfere with six floor 
anchors for each of 18 double rows 
of pews. This required almost pin- 
point accuracy since the cable 
lengths were only an inch and a 
half apart. We worked from the 
floor plan of the pew manufac- 
turer, and not one of the 216 holes 
drilled later in the terrazzo for 
pew anchors touched a cable. 

The 3,000-watt cable was laid in 
sections or bays. It was fastened to 
floor buttons, an inch and a half 
below finished floor ievel. We 
used 36 cables of about 42,000 
feet with a 108-kw load from a 
600-ampere single-phase 120/230 
volt distribution. 

Except in the 12- by 14-foot 
Sunday school rooms, which took 
one cable to a room, cable sections 
were 14 by 16 feet, each con- 
trolled by a thermostat. The Sun- 
day school has ten thermostats; the 
parish house, 12: and the church, 
14. 

This gave the church plant sec- 
tionalized heating, permitting any 

(Continued on page 137) 


Seven thermostats on pillars along each side of the 
church control the sectionalized heating system. 
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Underfloor heating cable, providing sectionalized Jones, electrical supervisor of the contracting firm 
heating in a new Florida church, is viewed by Paul which wired the group of three buildings. 


fi 
The church, with its high cathedral roof and glass The distribution panel handles all heating and light- 
sides, presented a special heating problem. ing through a single-phase 120/230-volt system. 
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Robert Wyatt, warehouseman, collects and lists materials before their 
delivery to job site. A transfer order records all such action. 


Only the warehouseman loads materials on the truck. Here he checks 
to see that materials are in accordance with the transfer order, which 
would also be used if materials were being sent from job to job. 


Organizing 


By Edward H. Hitt 


President 
Hitt's Electrical Service, Inc. 
Rockville, Md. 


This article should be especially 
helpful to the following readers: 


Electrical Contractors py" 
Electric Utilities 
Electrical Wholesalers py 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 
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@ WE HAD BEEN growing too fast. 
We had developed greater volume 
in various fields than a one-man 
operation could handle. Unless we 
acquired the know-how of the 
larger operation, we felt that we 
would either have to curtail our 
growth or do what appeared pref- 
erable to us—expand apace with 
the demands put upon us. Yet we 
were not set up for the latter. 

To avoid loss of time and set- 
backs that would come with a trial 
and error experiment on our own 
to adiust our organization, we 
turned to industrial management 
and engineering consultants. In a 
three-week survey, study, and an- 
alvsis of our operation in its mani- 
fold details undertaken over a year 
ago, these experts replanned our 
organization with a view to con- 
tinued growth and future expan- 
sion. The result has been a smooth- 
er, more productive, more effi- 
cient, and more profitable opera- 
tion, able to absorb increasing 
volume. 

The delegation of authority, job 
definition with each job carrying 
specific duties, the introduction of 
a daily job cost system during job 
process letting us know the actual 
financial picture of a job from day 
to day and maintining a certain 
percentage of profit, a new time 
card system for the mechanics for 
payroll and labor costs charged to 
a iob, as well as a new purchase 
order system for more efficient 
handling and flow of materials 
were among the new and bene- 
ficial procedures that emerged 
from the study. I shall describe 
here a few of the aspects that may 
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for contracting profits 


be of greater interest to readers. 

Cost records on every job are 
now set up for materials and labor. 
Cost information on materials by 
item includes the date as it ap- 
pears on invoice, name of supplier, 
number of invoice, labor hours as 
compiled from the weekly time 
cards and broken down according 
to regular time hours, regular time 
amount, overtime and amount, cost 
of materials as charged from in- 
voice substantiated by receiving 
slips, costs of tools and supplies, 
miscellaneous (any item not classi- 
fied into other categories), and 
totals. 

Cumulative totals are main- 
tained and are compared with the 
estimate in terms of progress and 
percentage of completion. These 
records are maintained by the of- 
fice manager, who at the start of 
the job was given estimated cost 
figures by the engineer broken 
down in the same manner as cost 
classifications in the cost summa- 
ries. Cost figures are separated 
from estimate figures by a hori- 
zontal line in red ink. Weekly to- 
tals are transferred to the job cost 
summary. 

A contract control sheet by job 
includes the date, reference num- 
ber (statements sent and checks 
received by number are entered 
here), total amount billed, retain- 
age (amount withheld from pay- 
ment requisition), date payment is 
received, and balance. Retainage 
is treated as an amount due, not 
as an account payable. There are 


Job foreman, Edward Kolacz, 
makes out a requisition for mate- 
rials needed on an office building. 


three possible balances, depending 
upon how this account is treated. 
If the amount paid is less than the 
requisition, then the difference 
should be treated as an amount 
due for work completed. 

The contract control sheet is a 
point where all contractual in- 
formation is recorded to expedite 
job control. No specific form is 
needed, since habit and require- 
ments standardize the layout of 
the sheet. 


Charges recorded daily 


Charges are made daily on the 
job cost summary sheet as they 
occur. At the end of the week the 
totals from the columns on the 
item summary sheets are trans- 
ferred to the respective columns 
on the job cost summary sheets. 
After all weekly transfers of to- 
tals are made, a grand total is 
made on the job cost summary 
sheet. These totals are submitted 
to management in a report. 

A weekly time card used for 
payroll and labor cost distribution 
was designed by the engineering 
consultants, and includes employ- 
ee’s name, clock number, date the 
workweek ends, job number, item 
code, days of the week, and total 
hours. The job foreman distributes 
time cards to each mechanic on the 
job, and enters hours and item of 
work to which the mechanic was 
assigned as well as the actual 
hours he spent doing it. After the 
job foreman checks his extensions, 
the time card is computed by the 


This electrician works from a 
four-part work order listing his 
job order, materials and costs. 
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er lists assigned hours, 
hours worked, and materials used. 


office for payroll and labor cost 
distribution. 

We have increased efficiency in 
the ordering and delivery of ma- 
terials, saving man-hours and thus 
making jobs more profitable. Two 
forms are used, a transfer order to 
control materials internally, and a 
second form, a work order, for re- 
ceiving calls for service work, 
scheduling that work, and assign- 
ing the proper mechanic. The two 
part transfer order is used when 
materials are withdrawn frem the 
warehouse for jobs, or when ma- 
terials are sent from one job to 
another, or back to the warehouse. 
Thus it serves as a record of the 
movement of materials. After de- 
livery has been signed for, the 
transfer order is priced uvon re- 
turn to the warehouse, and is then 
turned over to the office. 

All calls for service are written 
up on the work order by the ware- 
houseman, scheduled hy the gen- 
eral superintendent, and all sup- 
plies and materials prepared for 
the serviceman by the warehouse- 
man. 


Four-part work order 


The four-part work order is used 
to gather and distribute material 
costs to the resvective iobs and 
items of work within these jobs. 
The more current or up to date 
costs can be kept, the more useful 
they are. Time is an important 
factor in determining the most ef- 
fective method to be followed in 
recording these costs. The ideal 
situation from the standnoint of 
accuracy is to charge materials to 
jobs from the suppliers’ invoices, 
but this necessitates prompt re- 
ceipt of the invoices from the sup- 
pliers after materials have been 
delivered. 

In order to effect internal ma- 

(Continued on page 136) 


A weekly time card for each work- 
actual 
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Billy Hitt, seated, and Bernice Huffine check the accounts on some of 
the company’s finished contracts. A system of personal initiative 
among their workmen has paid off in growing profits, and is develop- 
ing responsible lead men capable of handling more business. 


de 


age 


One of the Hitt trucks is being loaded at one of the warehouse doors. 
The truck body, designed by the two partners for their specific uses, 
features an interior equipped with shelves and compartments. 


“—_ 


Decentralized 


By Ross L. Holman 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electric Uiilities 
Electrical Wholesalers p 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 
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@ STARTING OUT with what he 
called a “shirttail” enterprise in 
his own backyard, Billy Hitt now 
has 15 electrical crews, each work- 
ing independently. Each crew is 
entirely on its own except for be- 
ing a segment of the B. Hitt Elec- 
tric Co., of Goodlettesville, Tenn., 
to which it reports and turns in its 
work orders. 

To the lead man of each crew 
is delegated all the responsibility 
for the handling of each job in his 
own way with practically no cen- 
tral direction from the head office 
about methods, practices, or how 
to work out any detail. He is on 
his own as though he were work- 
ing entirely for himself, and all 
that the Hitt Electric Company re- 
quires of him is that he show re- 
sults, treat his customers fairly, 
and make his jobs pay off. 

“This method of management 
saves a lot of problems,” says Ber- 
nice Huffine, partner of Billy Hitt. 
“Besides getting an hourly pay 
rate, each lead man works on a 
profit-sharing basis and it is to his 
financial interest to make each job 
return a profit. 


No close supervision 


“You don’t have to stay continu- 
ally on his heels to see that he 
doesn’t waste time or company 
supplies. He would have to share 
with the company in whatever 
waste or loss for which his crew 
is guilty.” 

It might be well to state that 
the B. Hitt Company specializes 
almost entirely in residential wir- 
ing of new homes under, construc- 
tion. It wires each year about 
2,500 new residences that are built 
in Davidson County, which in- 
cludes Nashville. It also wires 
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organization aids electrical contractor 


homes in adjoining counties. The 
company doesn’t solicit any com- 
mercial wiring and does only such 
commercial jobs as are requested 
by its residential customers. Hitt, 
however, has enough of these 
fringe jobs to keep one of its 15 
crews busy. 

“We try to stay off commercial 
jobs,” says Mr. Huffine, “because 
we feel that the more we special- 
ize in residential wiring, the more 
efficiently it will be handled by 
the crew that does it. Each crew 
has handled so many residences 
that it can complete each home 
with so little loss of time and 
waste that our company can do it 
at less cost than most competing 
contractors and thus receive a bet- 
ter break in bidding on it. Since 
each crew shares in the profits, we 
frequently find that the lead men 
are a helv to us in landing new 
contracts.” 


Dual responsibility 


Back in 1946 Billy Hitt set him- 
self up as a pint-size electrical 
contractor in the backyard of his 
home. He was lead man of his one 
crew, and Bernice Huffine, now a 
full partner, was a helper. They 
used a Model A Ford truck. With 
one other helper they began wir- 
ing such homes as they could se- 
cure from general building con- 
tractors. When new contracts 
came in faster than this crew could 
handle them, Mr. Huffine took 
charge of a second crew with one 
or two newly hired helpers. 

By this time Mr. Huffine was 
well enough trained to accept full 
responsibility for the contracts he 
handled. When business increased 
to where more crews were needed, 
both men saw the advantage of 
using well trained lead men who 
could assume full responsibility 
for each job. They would be re- 
lieved of the burdensome super- 
vision of chasing after each crew 
and trying to make all the more 
important decisions for it. 

“In order to get the kind of men 
who can assume this responsibil- 
ity,” says Huffine, “we train our 
own personnel from scratch. We 
hire each new employee as a help- 
er, and we usually take him on 
as a boy in his early twenties. We 


prefer youngsters without any 
previous experience in electrical 
wiring so we can train them com- 
pletely in our own methods. If we 
employed men who had already 
had years of experience, they 
would have to unlearn too many 
of their old techniques to adapt 
themselves to our needs. 

“Each newly hired boy starts in 
as a helper under a lead man who 
himself began as a helper in the 
same way. He can look forward 
to being the lead man of his own 
crew when an opening occurs, pro- 
vided he has acquired the essential 
skills. Generally speaking, each 
of our 15 crews is composed of the 
lead man and one or two helpers. 
I would say that our workers, as 
a whole, average between 25 and 
30 years of age.” 

The Hitt company doesn’t solicit 
the wiring of old residences and 
does such jobs only when it can 
see no way to avoid them. Wiring 
an old house, of course, is a more 
complicated task than doing work 
on a new one under construction. 
By confining its program to new 
construction, the company can 
keep its specialization activity 
down to a level consistent with 
the best efficiency. 

“Having built up enough busi- 
ness to use 15 crews, we can buy 
our supplies on a volume basis, 
and thus cut our costs still more,” 
says Mr. Huffine. 


Supplies stocked ahead 


The company now has a large 
warehouse which is kept stocked 
ahead with all the needed supplies 
and tools for its residential con- 
tracts so that no delay occurs when 
a new job turns up. A stock man 
stays on hand to keep the supplies 
classified and to issue them out on 
each contract. 

The warehouse is located across 
the street from the backyard 
where the business started. The 
loading area is enclosed by the 
warehouse on three sides and a 
fence on the fourth. Several load- 
ing spots permit rapid obtaining 
of materials from the warehouse. 

After starting the original Hitt 
business with a Model A pickup 
truck, the two partners began de- 
signing the type of truck body that 
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would enable them to most effi- 
ciently handle their work needs. 
They now have each crew’s truck 
equipped with an enclosed body 
made to their own specifications. 
It has all the essential inside fix- 
tures and compartments and is a 
complete workshop vehicle. It 
carries everything needed for each 
job, and it is rare that any special 
trip has to be made for anything 
to complete a job. 

Over 90 per cent of Hitt’s resi- 
dential wiring includes the instal- 
lation of electric heat. In this area 
very few new home builders ever 
consider the use of any other form 
of winter comfort. Hitt’s special- 
ization on residential wiring has 
enabled the company, through its 
longtime experience with many 
jobs, to cut the cost of wiring 
down to the extent that it can 
usually add electric heat to one of 
its regular wiring installations at 
a cost of no more than $200. That 
includes either the radiant type or 
the wall heater type. 

One of Hitt’s 15 crews handles 
all the radiant heat installations 
and does nothing else. This re- 
quires a special kind of skill and, 
in order to speed up such jobs, the 
company feels that it needs a crew 
that can do enough of them to cut 
the expenditure of time to the 
lowest possible minimum. The rest 
of the 15 crews, with the excep- 
tion of the one doing commercial 
work, do residential wiring alto- 
gether. 

With its system of decentraliza- 
tion the company assigns each of 
its crews to a separate area of the 
county. “When an order comes in 
for a wiring job in a certain area,” 
explains Mr. Huffine, “we hand 
the job over to the crew that has 
been assigned to that area. Each 
crew is responsible for all follow- 
up work for its area, handling 
complaints, expansions of installa- 
tions. etc. The lead man can fre- 
quently see prospects for new 
business in his territory and follow 
them up for the benefit of himself 
and the company.” 

The company now employs be- 
tween 30 and 40 people, including 
share-profit workers. It does an 
annual gross business of over 
$1,000,000. 
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All-electric concept applied to 


By W. U. McCoy 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electric Utilities 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 
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@ OKLAHOMa City electrical con- 
tractors have completed work on 
two large totally-electric apart- 
ment houses, the first in this area, 
and interested observers are com- 
ing from Memphis, Dallas, and 
other major cities. 

Complete flexibility of individ- 
ual heat pump units, with each 
tenant getting exactly the opera- 
tion he wishes, separate metering 
which gives the option of landlord 
or tenant bill payment, cleanli- 
ness, convenience — these have 
been important advantages for 
multiple dwelling builders. 

Since both projects have spa- 
cious units with every conveni- 
ence, are built around courtyards 
with swimming pools and cabanas, 
and have luxury appointments, 
they are filling fast. After this 
strong public response, other such 
proiects are on the drawing 
boards. 

C. W. Boggs Electric Company 
had the contract for the Meridian 
Terrace Apartments, 2321 N. Me- 
ridian; and Wetherbee Electric 
Company had the contract for La 
Villa Apartments, 62nd and N. 
Villa. 


Two approaches 


Differing approaches were used 
for the two installations. 

C. Don Snyder, Wetherbee pres- 
ident, said “It was our first all- 
electric apartment house. La Villa 
has 30 heat pumps for forced hot 
or cool air to each of the 1500- to 
1700-square foot area apartments. 
Each apartment has two baths, 
with electric ceiling-type heater; 
40-gallon ouick-recovery hot water 
heater, built-in cook top and oven, 
dishwasher, disposal, and miscella- 
neous appliances.” 

At La Villa, two heat pumps 
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were located together outside on 
a slab at ground level of the lower 
apartments of the two-story build- 
ing. For first floor units, ducts 
were run under the floor for 
perimeter heating. A split unit 
was used for the second floor, with 
the air distribution system in the 
attic and pipes running between 
the two units. 

“All units are equipped with 
auxiliary resistance heating,” Sny- 
der said. “Strip heaters are used 
in ducts, adjacent to heat pumps 
on the first floor, and adjacent to 
fan coil units on the second floor.” 

Very careful engineering is nec- 
essary for such an apartment pro- 
ject, it was pointed out by Ray 
Dolan, secretary-treasurer of Tom 
Dolan Heating Company, suppliers 
for La Villa. “It can’t be done by 
guess,” Dolan said. “Selection and 
sizing of equipment must be engi- 
neered. Right now we're doing 
engineering that actually should 
be done by a consulting engineer. 
We’re trying to sell more of them 
on the idea of doing it, but we had 
to get some installations in first.” 
La Villa was completed about 
June 1. 

The Meridian Terrace project, 
also a two-story arrangement, has 
36 two-bedroom units and four 
four-bedroom units and _ four 
apartments per floor in unit build- 
ings. The entire project is linked 
by a common roof. 

C. W. Boggs, of Boggs Electric 
Co., said installations are entirely 
in the attic at Meridian for both 
upper and lower apartments, with 
ducts running down to apartments 
from respective units. 

Mr. Boggs said it was felt that 
savings were made by the attic in- 
stallation, although an attic fan is 
used to clear out attic heat. Boggs’ 
men made the first trip on the 
project January 15, finished all 
apartment wiring in May, then did 
underwater lights for the swim- 
ming pool and installed weather- 
proof plugs in the yard for porta- 
ble lights. A photoelectric eye was 
used for all outside lighting, with 
the eve on the house meter. 

“Although this was our first 
heat pump apartment project, 
most of our work is in residential 
wiring and we’re getting into heat 
pump jobs more and more,” Boggs 


said. ‘Most such jobs are in the 
$100,000-type home, but scme are 
now going in the $30,000 to $40,- 
000 range.” 

Boggs expects heat pump jobs 
to go in still lower priced homes 
as equipment and methods are de- 
veloped further. He is now figur- 
ing with contractors on other such 
apartment projects. 

“The two apartment projects are 
real ‘Cadillac’ iobs,” mechanically, 
emphasized Bill Scheidt, power 
sales engineer for Oklahoma Gas 
& Electric. “Yet thev are less ex- 
pensive to install than the very 
worst hot-chill water system.” 

Scheidt estimated such a project 
to cost about half a four-pipe hot- 
chill water system, although not 
less than a two-pipe job. 


Rates become attractive 


Electric bill rates have become 
a positive selling point. 

Scheidt says Meridian Terrace 
bills will average arourd $15 to 
$17 a month, and La Villa about 
$20. This includes kitchen, hot 
water, dishwasher, dispos2l, heat- 
ing and air conditioning, lighting, 
television, and all miscellaneous 
ap»liances. 

This is made possible bv the new 
OG&E rate RT-1 residential, in- 
augurated recently, although 
apartments were sold under the 
old rate. Difference in the old and 
new rate runs about $8 a month on 
a small apartment. 

To qualify for this rate, every- 
thing must be done electrically. It 
is based on first 300 kwhr or less, 
$6.50; next 400 kwhr,. 1 cent per 
kwhr, to a total of 700 kwhr per 
month. In winter. all kilowatt- 
hours in excess of 700 are 1 cent. 
In summer, all in excess of 700 are 
1.9 cents per kwhr. Plotted curves 
on this new rate will stay below 
most other utilities in the region, 
Scheidt believes. 

At Meridian Terrace, the orig- 
inal estimate had ben 600 kilo- 
watthours base per unit. but early 
experience shows it to be around 
558 kilowatthours base load per 
month. Scheidt points out the new 
apartments use about three times 
as many kw hours as a more con- 
ventional apartment. 

“It is the only wav we know of 
really getting flexibility in multi- 
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apartments 


ple dwelling projects,’ Scheidt 
said. “Each individual tenant gets 
exactly the kind of operation he 
wants in his individual apartment. 
It’s difficult for some people to be- 
lieve what they see about this sys- 
tem.” 

Scheidt also points out to pros- 
pects the cleanliness of the heat 
pump system, and the fact that 
tenants can grow plants to germi- 
nate any time during the year. 

The OG&E power sales engineer 
says it will probably be 15 degrees 
or below before the booster ele- 
ment is needed, and then it will 
not actually be on long. 

He explains to prospects that in 
the winter the outdoor section be- 
comes cold, and that when the 
temperature of the coil gets below 
32 degrees as it extracts heat from 
the air, water from the air freezes 
on the coil. ““When that coil comes 
to a point where it is more efficient 
to take off the frost than to let it Pairs of heat pump installations are grouped outside at ground level at 
remain, we take it off, through a La Villa, above, and are placed in the attic at Meridian Terrace. 
sensing element. That element 
notifies the section of the machine 
to set in motion a control sequence 
that allows the unit to run in its 
air conditioning cycle two to three 
minutes. Then the outdoor coil be- 
comes the hot coil and the ice 
melts. During this, the outdoor fan 
shuts down, and an indoor fan 
comes on and the strip heater 
comes on to temper the air. 

“It will also act as a booster if 
the machine for any reason can’t 
carry the load. Say the thermostat 
is set for 74. If the machine won’t 
carry the load, the booster comes 
on for a short period, then goes 
off. Some machines are set on a 
one degree difference, some one 
and one half degrees.” 

Scheidt brought up a point he 
said some people have difficulty 
understanding. “Below 25 degrees 
the heat pump runs all the time 
on the heating cycle, yet uses 
about half the kilowatthours it 
would if it were on cooling system 
at 105 degrees.” 

At Meridian Terrace, Scheidt 
said, at 25 degrees the pump will 
run 24 hours a day for 25 or 30 
cents a day; at La Villa, if the unit 
runs all the time, it costs 55 or 60 
cents. High bill at Meridian is 
estimated to be between $21 and Totally electric La Villa includes an outdoor swimming pool and other 

(Continued on page 137) luxury touches. Monthly electric bills will be about $20. 
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An “out” for small contractors 


By Frank C. Stetka 


Customcraft, Inc. 
Bethesda, Md. 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 

Electric Utilities ~~ 

Electrical Wholesalers , 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 


@ THERE ARE many small con- 
tractors today putting up a fierce 
struggle in the highly competitive 
field of electrical contracting. 
Competition is squeezing the one- 
man operation. The load has be- 
come too complex to handle ef- 
ficiently. 

There is a lack of time to keep 
records that tell him from day to 
day where he stands on a job. 
Without them he cannot make 
realistic estimates that mean 
profitable jobs. Too many small 
contractors work 16 and 18 hours 
a day. How many of them are do- 


Frank C. Stetka, electrical superintendent of Cus- 
Inc., discusses the proper location for 
kitchen lights with a company electrician. 


tomcraft, 
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ing more than eke out an uncer- 
tain living? 

I know that a great many of 
them could earn $150 and even 
$200 a week, in the employ of a 
sound going concern, “swinging 
tools.” They would be free of the 
multiple responsibilities of the 
one-man operation of estimating, 
paperwork, collections, payrolls, 
long hours, and uncertain earn- 
ings. I once felt the way they do 
about being in business for my- 
self and heading a growing and 
flourishing operation. Today it 
takes more than a. master elec- 


- trician’s license to come out ahead. 


Experience shows 


The electrician who acknowl- 
edges to himself that he might be 
better off “swinging tools” in the 
employ of another may be taking 
the better of two courses. About 
a year and a half ago I became 
electrical superintendent for a 
home improvement builder whose 
departments, set up for electrical 
work, carpentry, painting, and 
plumbing were essential to giving 
prompter service to customers. 

While 30 to 40 per cent of our 


volume of electrical work is done 
for the builder, we handle ap- 
proximately 60 per cent inde- 
pendent of the home improve- 
ment operation. In the year and a 
half of my association with the 
builder, I believe some 500 permits 
have gone through my hands. We 
average six to eight heavy-ups a 
week. 

The advantages to a builder or 
home improvement dealer of hav- 
ing his own departments of me- 
chanics are many; increased job 
turnover is possible since there is 
a better control of electrical work 
and inspection. My department co- 
ordinates electrical work with the 
construction of large recreation 
rooms. Formerly, a wait of two 
weeks for electricians to get on a 
job retarded turnover; today the 
electrical department gets on a 
job, promptly giving the builder 
priority over independent jobs. 
Prompter service and greater ef- 
ficiency mean accelerated turn- 
over. 

The electrical department is 
staffed by nine electricians and 
one electrical superintendent. 

(Continued on page 136) 


Installing residential heavy-ups is part of a respon- 
sible job that need not include the headaches of com- 
petition as a private contractor. 
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FROM ANY 2-YEAR OLD 40-WATT SYSTEM 
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GENERAL(@)ELECTRIC 
PREMIUM 3 
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New G-E Premium 3 Fluorescents. If your customer’s present 40-watt fluorescents 
are two years old or more, he can probably boost his lighting level by 30% to 50%—overnight 
—without spending a single capital expense dollar! How? By replacing the old fluorescents with 
new General Electric Premium 3 Lamps. Fact is, he’d gain at /east as much extra light as his 
present lamps would deliver if they were a foot longer and used a lot more electricity. 


G-E Premium 3 Lamps are new from end to end. New “Wattage Miser’ Cathodes that cut 
wattage loss ...new, more efficient ““Bonus” phosphors ...improved gas mixture. And like the 
standard 40-watt fluorescents, the F-40, they operate in starter-type or Rapid Start circuits. 
General Electric Premium 3 Lamps are first to deliver over 3,000 lumens...giving you more light 
at the lowest possible cost. For more information, call your G-E Lamp distributor today — or 
write: General Electric Co., Large Lamp Department C-032, Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Electric feeding and storage plan 
reduces farming costs and labor 


By W. U. McCoy 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electric Utilities 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 


@ AN OKLAHOMA FARMER has 
completed installation of an elec- 
trically operated grain storage, 
mixing, and feeding operation that 
is setting the pace for grain and 
cattle enterprises in this area. 
Farm leaders who have examined 
the set-up expect this smooth and 
rapid one-man system to spur the 
demand for electrical installations 
on farms throughout the state. 
George Briscoe, who operates a 
2,000-acre grain and cattle combi- 
nation near Edmond, Okla., 
now needs only to take a few steps 
to press buttons for the electric 
motors, or move a lever to the ap- 


The electric feeding and storage system includes a 
plan of numbered spouts and bins. Grain is routed 
by selecting numbers with a central lever. 
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propriate number of a bin, to mix, 
store, grind, or send a balanced 
ration of feed out to his 300 head 
of Angus cattle. Augers distribute 
the feed evenly in self-feeders. 

With gear reduction from an 
auto transmission, a one-hp motor 
operates a 300-bushel-an-hour ele- 
vator. The elevator can move 
mixed feed or grain, by lever- 
selected spout transfers, in any one 
of six storage bins, to mixer, or to 
truck-height spouts over the drive- 
way. 

By making maximum use of 
gravity flow, the elevator can fill 
or drain any one of the bins. 

Savings, Mr. Briscoe estimates, 
are $8 a ton on feed mixes alone, 
not counting saved transportation 
and labor. 

A concrete driveway over a cen- 
tral pit is located between storage 
bins. Grain is dumped over grills 
into the pit. The bottom of this pit 
is slanted so grain is picked up by 
a bucket conveyor. Buckets lift 
grain -to overhead distribution 
spouts, numbered to correspond 
with storage bins. Grain then 
drops into the selected bin. 


Feed in this bin is being dis- 
tributed electrically by an auger. 


Any slant-floored bin may be 
opened by lever-selection to flow 
into the slant-floored central pit, 
where it is moved by elevator to 
the mixer, when needed for feed- 
ing. 

The one-ton capacity mixer is 
operated by a five-hp motor, and 
the feed may be sent from the 
mixer to bins, trucks, or grinder. 

A “freight” elevator is operated 
by a three-hp motor and carries 
bags of nutrients, proteins, etc., 18 
feet up to the mixer. This device 
has a floor of plywood set in a 
metal frame, and runs up on ga- 
rage door-type tracks. 

After feed is ground it is sent 
by gravity out to the self-feeder, 
where a one-quarter horsepower 

(Continued on page 134) 


Farm owner George Briscoe ascends the “freight” 
elevator to the mixer. A three-horsepower motor, 
shown at upper right, provides the lift. 
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Contractors tell how 


Preparation needed 
to realize benefits 
of aluminum conduit 


By Frank Tuttle 


Work Superintendent 

Fred H. Spaulding 
Electrical Contractor 
Oklahoma City, Okla. 


@ SAVINGS and advantages are 
possible in the use of aluminum 
conduit, but unless adequate 
preparation is made and suitable 
equipment and tools are at hand, 
trouble on the job will follow. 

Labor saving is quickly ap- 
parent. There is some such saving 
on smaller sizes. But two-inch 
pipe and larger sizes, which ordi- 
narily take two men to handle, 
can be handled by one man, if 
they are aluminum. 

We first began a major use of 
aluminum conduit during the 
steel strike last year, and have 
since handled some large jobs with 
aluminum. 

An example is the Franklin 
Roosevelt Junior High School in 
Oklahoma City which we have 
just completed wiring. We had 
35,000 feet of 34-inch and 1,620 
feet of 1l-inch aluminum conduit. 

You run into real trouble trying 
to use steel tape in these small 
sizes of aluminum conduit. Regu- 
lar steel tape tends to dig into 
aluminum. The answer was use of 
a pressure cylinder to blow a line 
through conduit. We shot line 
through 100-foot conduits in such 
areas as the gymnasium. 

On larger sizes of conduit, all of 
our pulling equipment was rigged 
with poly rope, because steel 
would cut in on a hard pull. We 
did use an 18-inch flexible end on 
steel tape to advantage in some 
places. 

We have found a precaution is 
in order on threading. When using 
a die to cut thread on aluminum 
conduit, it pays to keep it for that 
purpose alone. If you use a die to 
cut steel pipe, then when you cut 
aluminum it doesn’t give you the 
quality of thread you need. 

And, along the same line, we 
learned quickly that it was neces- 
sary to coat joints on which pipe 


is screwed, otherwise the joint 
will freeze and you can’t unscrew 
it. We first bought a commercial 
preparation, costing $10 a gallon, 
but the best preparation we have 
found is a mixture of graphite and 
cup grease. It is effective, and not 
expensive. We use a mixture of 
14 pound of graphite to one pound 
of cup grease. 


One disadvantage 


One disadvantage we have found 
is that you have to coat all pipe 
that goes in the floor, whereas you 
wouldn’t with steel. For this we 
devised a long open-topped tank, 
placed a man on each end with 


rubber gloves, dipped pipe, and set 
it in a rack. We used a standard, 
government-approved coating. 

On all our big pipe we used 
steel els where we had a bend, but 
on the %-inch and l-inch it 
wouldn’t pay to cut a steel el. And 
on bending, we have found you 
can give aluminum rougher treat- 
ment. 

Our work has gone smoothly, 
and with less manpower overall, 
especially when using the larger 
aluminum sizes—after we set up 
the necessary tools and proced- 
ures. But it is necessary to make 
special preparation for aluminum 
conduit work. 





Office-to-truck radio system 
cuts service truck mileage 


By Ruel McDaniel 


@ Bunyarp E.ectric Co., San 
Angelo, Texas, utilizes two-way 
radio communications between 
service vehicles and the office to 
cut service truck mileage and save 
time on routine as well as contract 
jobs, according to Doc Willeke, co- 
owner. 

Mr. Willeke estimates that the 
system has cut at least 35 per cent 
from the mileage of service trucks 
handling small repairs. He be- 
lieves that time on some smaller 
construction jobs has been cut as 
much as 10 per cent through use 
of the two-way radio set-up. 

“Service men have standing or- 
ders to call back to the office when 
they complete a routine service 
call,” Mr. Willeke explains. “When 
a man calls, the bookkeeper checks 
other service calls and sends him 
on the one nearest to his location 
at the time. This saves his coming 
back to the office or taking the 
time to go to a telephone and call 
in.” 

The communications system is 
equally as valuable on contract 
jobs, according to Mr. Willeke. For 
example, an electrician may dis- 
cover that he needs something 
from the shop or from the ware- 
house for use on the job at once. 
To stop work and drive to the 
shop to pick up the necessary ma- 
terials or equipment would re- 
quire a great deal of time, par- 
ticularly since the company’s plant 
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is located three miles beyond the 
city limits. 

So he telephones to the office, 
explains what he needs and asks 
that it be rushed to him if there is 
another truck or a pickup and a 
driver available. If so, he gen- 
erally can continue working until 
the needed materials arrive. 

But even if he must stop work 
and drive to the shop and pick up 
the materials himself, he still 
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Dispatcher Mrs. Grace Murray 
radios repair order to electrician. 
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saves some time, because a stock 
man will have prepared the ma- 
terials or tools for instant loading 
as soon as the truck arrives, thus 
eliminating the time required for 
the electrician to assemble the 
needed equipment. 


Name plate attracts 
new electric business 


By Earl G. Bennison 


Bennison Electric Co. 
Annandale, Va. 


@ WE FIND it good promotion to 
post our name plate outside a 
building where we are carrying 
out a job. The adjacent business 
and residential community is al- 


ways interested in new construc- 
tion or remodeling going on 
around them. 

Curious about modern innova- 
tions in lighting or power, passers- 
by stop to take a look and inevita- 
bly want to learn who is handling 
these changes and what is actually 
taking place, and we regard this 
as a fine opportunity to make our- 
selves known. 

Our name plate tells them who 
we are, the nature of our business, 
and where we can be located. 
When the job reveals new and in- 
teresting approaches to electrical 
services, we gain prestige for hav- 
ing been assigned the job. 

We use a uniform design in our 
signs on buildings, on our truck 
panels, stationery and _ instruc- 
tional tags to customers, and on 
our business cards. Using clear 
prominent black printing on a yel- 
low ground, the sign includes the 
national slogan “Live Better Elec- 
trically.” The repetition of the 
name design impresses itself on 


A sign posted over every job Ben- 
nison Electric handles has proved 
to be good promotion. 


people, and they learn to associate 
our name with Housepower. Sev- 
eral jobs have come from this. 


Power equipment accounts for 20 per cent cost saving 


By John S. Edmands 


President 
Bethesda Armature Co., Inc. 
Bethesda, Md. 


@ WE LOOK UPON power tools and 
equipment as bringing 20 per cent 
in labor savings. Alert for new 
power tools of service to the elec- 
trical contractor, we consider them 


A dragline is being shot with a 
jetline into a %-inch conduit. 
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vital in carrying out jobs efficient- 
ly and competitively. They figure 
importantly in our computation of 
job costs. 

In our power tool and equip- 
ment investment of $4,000 are to 
be found jetline guns, stocks and 
dies to four inches, electric cable 
pullers, power vises, electric drills 
of all sizes, and stud fasteners. 
Card systems are maintained on 
each tool with one card per tool 


A Bethesda Armature employee is 
making a short test on a jig saw. 


giving name of tool, manufacturer, 
date of purchase, cost of purchase. 

Activity of tools is recorded on 
the job sheets by date of use, with- 
drawal date or date it was bor- 
rowed for another job, and its re- 
turn date. Tools are charged to a 
job in accordance with amount of 
service derived from them. Job 
foreman are_ responsible for 
power tools and their move- 
ment back and forth on jobs. In 
our records amortization on tools 
is computed as on trucks. 

Every tool is checked when leav- 
ing for a job and checked again 
when it is returned. Cleaned, oiled, 
and repaired in our own shop, 
power tools have a record of main- 
tenance placed on their cards 

I personally train all mechanics 
in the use of power tools on a job, 
incorporating at the time safe 
handling. It is a rare occasion 
when a tool is found not as serv- 
iceable as we had thought, and 
represents loss. If we can sell the 
tool and so dispose of it, we do so. 

In our commercial work we 
have found certain tools of ex- 
ceptional time and _ labor-saving 
value. Take the compression gun, 
for example, for placing lines 
through any size conduit. Time- 
Savings as against manual han- 

(Continued on page 134) 
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This STEELMARK of the 

American Steel Industry tells Yj 

you a product is made of Steel. 

Look for it when you buy. VW 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 


Cleveland 8, Ohio 
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REPUBLIC 


RIGID STEEL 
CONDUIT 


built-in quality puts 
a dollar in your pocket 


Quality products and skilled craftsmanship go hand- 
in-hand to make a good looking job—and put a 
dollar in your pocket! 


Republic ready-for-the-job steel conduit is easy 
to use, saves installation time, assures trouble-free 
service... because quality is built in. 


Made of highest quality, soft, ductile steel, and 
produced by Republic’s famous continuous weld 
process, Republic Steel Conduit pays off in lower 
installation costs — with uniformity, ductility, and 
freedom from hard spots. Clean, free-running 
threads. Clean inside surface. Tight, hot-dipped 
galvanized finish will not flake, peel, or chip off. 


Craftsmanship can be fun again. If you like to 
make a profit, you'll like Republic Rigid Steel 
Conduit. Available from your electrical distributor. 


GALVITE® RIGID STEEL CONDUIT (Blue Label) is a heavywall, 
hot-dipped galvanized conduit with a special coat of baked-on 
lacquer inside and out for greater corrosion-resistance and long life. 
ENAMELITE® Rigid Steel Conduit (Red Label) heavywall conduit is pro- 
tected inside and out with a baked-on coating of tough, wear-resis- 
tant enamel for greater protection against moderate corrosive action. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION © DEPT. A-1066 
227 EAST 131st STREET ¢ CLEVELAND 8, OHIO 


I want to learn more about Republic Rigid Steel Conduit. 
Please send complete information, 
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ELECTRIC HEATING 


...PROVIDES COMPETITIVE 
ADVANTAGES NEVER BEFORE 
AVAILABLE TO UTILITIES 


DK Beats the humidity and stale air problems common 
to tight, heavily insulated homes. 


a Gives complete comfort with accurate temperature control. 


Makes air conditioning inexpensive to add—helps equalize 
your winter and summer load demand. 


This is the heating system you can 
push—knowing it will benefit your 
customers and your company. Here’s why: 


Lennox Fresh Air electric heating ends 
moisture problems. It provides controlled 
amounts of fresh outdoor air to prevent 
dampness and stagnation. Household odors 
can’t linger on and on. Gentle air 
circulation creates a refreshing atmosphere 
... all the heat is put to use, doesn’t 
stratify; solar gain is distributed throughout 
the house. Already field reports indicate 
that operating costs are as much as 20% 
less than non-ducted electric systems. 


This is a real plus . . . the blower, filter and 
ducts can be used for low cost central air 


Compact electric furnace—17” x 19” x 42”. 
Zero clearance. U.L. label. 11.4 kw in two 
steps (39,000 Btuh). May be installed for up, 
down or horizontal air flow—in basement, 
crawl space, closet, etc. Complete flexibility 
of installation. 


Other fresh air electric equipment 


e Heaters for individual room 


conditioning. Also, advanced air filtering 
and purifying devices are added easily. 
Your customers get 365-day comfort—you sell 
electricity the year around! 


LENNOX INDUSTRIES Inc., Established 1895— 
Marshalltown, lowa + Columbus, Ohio + Syra- 
cuse, N. Y. + Fort Worth, Texas + Los Angeles, 
Calif. + Salt Lake City, Utah - Des Moines, lowa 
Decatur, Georgia + Lennox Industries (Canada) 
Ltd., Toronto * Montreal - Calgary + Vancouver 
Winnepeg 
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control 
e Heaters for zone control 
e Larger central units 


FREE electric 
heating manual 


Lennox Industries Inc. 
Marketing Services Dept. 
703 S$. 12th Avenue, Marshalltown, lowa 


O.K.—I! want the facts. Please send 40-page illustrated book on 
Lennox Fresh Air Electric Heating. No obligation, of course. 


b.dbenanaterascrenesdnescnenanascsal 





REVERE ————— 
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NEW FAMILY OF 
REVERE LUMINAIRES 


New unitized oval mercury luminaires with built-in 
ballast components are the latest addition to the Revere 
family of street lighting equipment. New 2600 Series 
Endoval luminaires provide high-level, glare-free illu- 
mination for arterial streets and highways. New 2500 
Series Urbanoval luminaires are designed to provide 
economical lighting for residential areas or secondary 
streets where uniform, low-level lighting is desired. 
Both series offer the advantages of modern styling, 


substantially reduced installation costs, and efficient, 
economical performance. 

Revere’s new unitized luminaires together with newly 
designed conventional luminaires let you solve every 
street and highway application problem the one best 
way. You can select high quality, design-matched Revere 
luminaires, poles and equipment specially engineered 
for every street lighting need. Send for complete catalog 
information and technical data. 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. © 7420 Lehigh Avenue e Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 ¢ Telegrams: WUX Niles 
In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 
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New smaller capacitors enable this utility to mount 1200-kvar banks on poles. 


Underground distribution system for subdivision—page 
Coastal line building problems—page 

Load indicator aids distribution load management—page 
Distribution system to carry alarm signals—page 
Polyphase meters present verification problem—page 
Reactor limits line-to-ground fault currents—page 
Grounding for substations—page 
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how good should 
power cable be 


...for dielectric strength ? 


At CIRCLE, the point is not how well specifications are met— 
but rather how far they can be exceeded! Take, for example, the 
well-known “double voltage test” as required by IPCEA-NEMA. 


IPCEA-NEMA Performance Requirements 


“6.5.3 After the sample has been immersed for at least one hour, it 
shall withstand for 5 minutes a test voltage which is twice the test 
voltage given in Table 12.” 


“6.5.4... starting with the voltage at which the test described in 
6.5.3 was made, the voltage shall be raised in steps of approximately 
20 per cent of the immediately preceding voltage until failure occurs, 
the voltage to be kept constant at each step for 5 mintues.” 


“Circlesheath® Type RR Power Cable Performance” 


The following table describes the performance of three samples of 
Circle butyl-insulated Type RR power cable. 


DOUBLE AC CIRCLE B’KON | MAXIMUM STRESS 
TEST VOL IN PER MIL 


28KV 48.3KV 454 


Circle CIRCLOC*® interlocked Armored Cable com- a : 
bines flexibility with mechanical protection in one A Circle power cable, subjected for over two years to a 250% overload 


lightweight, economical construction. It trains of rated voltage in a test still in process, continues to meet all 
easily over obstructions; is ideal for future plant 


expansion. Available in galvanized steel, bronze or specified requirements. 
aluminum armor—from 600 to 15,000 volts. 


Turning out high-reliability power cable requires expert knowl- 
edge of compounds, absolute quality control—and men who 
know enough to produce the very best. Next time you specify 
power cable, ask for Circle—there’s no finer made. 


CIRCLE WIRE & CABLE CorP., Maspeth, N. Y. 


WIRE & CABLE 
a subsidiary of 
Cerro ve Pasco Corporation 
RUBBER COVERED WIRE & CABLE - VARNISHED CAMBRIC CABLE - 


PLASTIC INSULATED CABLE +» NEOPRENE SHEATHED CABLE + CIRTUBE* EMT 
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WESTINGHOUSE 


POWERCASTI NG predicts 


super-Capacity plants...demanding automatic operation 


Load growth is accelerating. To meet demands, 
utilities will continue to add generation capacity in 
ever larger units. Accompanying the super-capacity 
of equipment is its increasing complexity, far greater 
instrumentation, mounting need for reliability. 

To control this massive, and expensive, facility 
efficiently or even adequately is fast approaching the 
limits of human ability. Emergency conditions bring 
the problem into critical focus. Operating variables 
throughout a typical station number in the hundreds. 
It is virtually impossible for personnel to assimilate 
all necessary data, to analyze and translate it quickly 
into the best course of action. Hurried decisions based 
on hasty scanning of complex interrelationships by 
operators under great stress make the possibility of 
major equipment damage a constant threat. Records 


indicate that chances are one in three a major accident 
will occur in the lifetime of your plant. 

The cost of a single major outage due to operator 
error can easily exceed the total cost of a completely 
automatic control system. The automatic steam plant 
is coming because it must . to make your huge 
capital investment in generation operationally eco- 
nomical, reliable, safe for men and equipment. 

*A Service-Mark of Westinghouse 


Westinghouse 





WESTINGHOUSE 
POWERCASTI NG Westinghouse program 


product development concentrates on automatic power 


Prodact means PROgrammed Digital Automatic Con- 
trol. It is a high-speed computer designed specifically 
for steam station system control. Here are just a few 
of the unique services Prodac can perform for you. 

Special logic unit and priority director simplify and 
expedite the making of thousands of decisions re- 
quired for sequencing and control of a generating unit. 
Sequencing changes are made automatically whenever 
needed to start up, shut down or run at maximum 
efficiency under either normal or emergency conditions. 

Prodac rapidly and continually scans and logs all 
necessary system variables, keeps up-to-the-minute 
records. By extensive calculations, this information is 
presented in meaningful heat rates and unit efficiencies. 
After analysis, required changes are made automati- 








cally to optimize performance of the entire pl 

All sub-loop control systems for the turbin 
ator, boiler, fuel, feedwater, and all other plant 
are completely coordinated and integrated in 

Plant reliability is greatly improved with 
stored programs with which Prodac can at a 
take high-speed corrective action, under both 
and emergency conditions. Operator error | 
designed out. 

Availability of each turbine unit is significé 
creased by reducing start-up time, cutting do 
Maintenance is cut appreciably . . . plant eq 
limits are not exceeded. 

Manpower requirements are reduced becau 
computer’s ability to observe and interpr 








Im of 
rr plant 


re plant. 

rbine-gener- 
lant systems 
d in Prodac. 
with special 
at any time 
both normal 
or has been 


nificantly in- 
g down time. 
t equipment 


cause of the 
erpret large 


quantities of data, and to perform a multitude of 
control functions . . . unattended. 

Because of Prodac’s high speed, immense capacity 
and many exclusive functions, these and other rewards 
are available to you from Westinghouse. 


Turbine and generator section 

New sub-loop controls equip Westinghouse turbine- 
generators for automation. 

These new devices and subcontrol loops are neces- 
sary to adapt the turbine-generator for control by 
digital computer. 

A wide-speed range governor, utilizing a magnetic 
pickup and static control equipment, has been de- 
veloped for use during turbine-generator start-up. It 
controls shaft speed to the value dictated by the com- 
puter start-up program. 

The automatic turning gear automatically engages 
the gear and starts the motor when the rotor comes to 
rest. The “‘at rest’”’ condition is detected by a hydraulic 
zero speed indicating device. 

The lube oil, seal oil and hydrogen systems are 
equipped for complete automatic operation. 

A capability curve regulator has been developed to 


assure that the generator always operates within the 
capability curve of the generator. 


Westinghouse Powercasting can help you 
plan your system’s future 
Today, some utilities are faced with the immediate 
prospect of purchasing an automatic plant. You may 
be one of them. Whether or not you can make a deci- 
sion now or any time may depend heavily upon the 
predictive and planning techniques available to you. 
Westinghouse has developed a fundamentally new 
technique of total system planning . . . Powercasting. 
With the growing complexity of today’s utility system, 
conventional planning methods just won’t provide 
the answers fully or precisely enough. Therefore, 
Powercasting offers you a new way to create a plan, 
together with total capital investment needs, pro- 
jected for the next 20 years. 
*A Service-Mark of Westinghouse 


¥Trade-Mark 


Westinghouse 





Public Service with Westinghouse 
0 automate its largest generating unt 


Electric utility seeks today’s ultimate in reliability— 
Westinghouse will engineer, furnish and coordinate the 
computer for automatic control on the Sewaren Gen- 
erating Station Unit No. 5 for Public Service Electric 
and Gas Company of New Jersey. On-line target date 
—early 1962. On order—a 342,000-kw cross-compound 
‘turbine-generator and the new Prodac computer- 
control system. 

This new unit will be more reliable than any con- 
ventionally controlled plant. Computer-control will 
provide greater reliability because it permits careful 
pre-programming of all normal and emergency operat- 
ing procedures— precise, rapid supervision of incoming 
signals from hundreds of sensitive detectors—nearly 
instantaneous, multiple control of all critical power 
plant apparatus—anticipation and prediction of critical 
events before they occur, in time for corrective action. 

The Westinghouse Prodac to be installed is the 


CP-1059 


first industrial process computer-control using the 
unique new priority director to simplify the program, 
increase the operating speed and more efficiently 
utilize the memory capacity. 

Westinghouse experience in the special problems 
and objectives of the electric utility industry is broad 
and deep. The men in Westinghouse, having this 
important experience capability, will use the most 
advanced analytical engineering and research facilities 
to help Public Service be certain that all aspects of 
this important project have been properly coordinated. 

You can be sure .. . if it’s Westinghouse. 


Westinghouse 


Litho in U.S.A 











Your 
SUBSCRIPTION ? 


You may have unintentionally overlooked the expiration of your subscription to 


ELECTRICAL SOUTH. 


Yet it is the only magazine of its kind that is published just for you and thousands 
more like you in the electrical business all over the Southern and Southwestern states. 


No matter what nationally known trade magazine you read, there is not one that can 
take the place of ELECTRICAL SOUTH. Our publication is written for Southerners by 


Southerners. It tells about the things you want to know, slanted to the way of thinking 
you understand best. 


So that we can continue to send you ELECTRICAL SOUTH, just return to us the order 
form with your remittance and we'll see to it that you don't miss a single issue from 
now on. Won't you do it today? 


CLIP AND MAIL Today! 


ss 9 = Smith Publishing Co. [| Mew Subseription 


Peachtree St., N. E. 
Atlanta 8, Georgia [_] Renewal Subscription 


You may renew/enter my subscription to ELECTRICAL SOUTH for 3 years 


CSR 


P. O. Box or 
Street and No. 


eee 
__ Position . 


Send bill for $3.00 [ } 
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HIGH 
VOLTAGE 
STARTERS 


built to provide millions 
of trouble free operations 





An astounding claim but true! The secret of this 
remarkable operating life of Allen-Bradley high 
voltage air break starters is found in the ex- 
tremely short contact travel—it’s only %". Thus, 
pounding and contact wear are reduced to a 
minimum. In addition, contactors in A-B high 
voltage starters have only ONE moving part. 
It’s the same simple solenoid design that has 
proved good for millions of trouble free opera- 
tions in A-B low voltage starters. And like A-B 
low voltage starters, the double break, silver alloy 
contacts never need maintenance. For complete 
details on Allen-Bradley high voltage starters, 
send for Publication 6080. 





FEATURES OF THE ALLEN-BRADLEY 
RUGGED SOLENOID AIR BREAK CONTACTOR 


ONE MOVING yk gl 
PART TRAVEL 


All trouble-causing Rodahedl besest 
pivots, pins, and and pounding 
flexible jumpers extends contact 
are eliminated. operating life. 


SOSH SEEEEEEEHEESHEEEE CERES EESEEEEEEEEEEEE 


DOUBLE BREAK FAST ARC cng) 
CONTACTS SUPPRESSION bie * 


: =] of silver alloy New blowout at 
Full Voltage Induction lz i) completely elimi- design, new arc |i 
Motor Starter nate the need chutes molded 


Bulletin 1159 


for contact of arc resistant 
maintenance. material. 


NERA YV.UD) HORAN Quality Motor Control 


r of NEMA ‘ 
Allen-Bradley Co., 1305 S. First St., Milwaukee 4, Wis. ¢ In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


CONSULT YOUR LOCAL ALLEN-BRADLEY REPRESENTATIVE 


ATLANTA—Roy E. Wilson Co., 1062 Northside Drive, N. W., Tel: TRinity 6-8833 KNOXVILLE—Bowditch & Co., 1311-C N. Broadway, P. O. Box 3145, Tel: 4-2513 
BALTIMORE—H. M. Wood & Co., Inc., 124 Light St., Tel: MUlberry 5-4643 LITTLE ROCK—Curtis H. Stout, Inc., 400 Shall St., P. O. Box 107, Tel: FRanklin 4-820! 
BIRMINGHAM—J. L. Howarth Co., Inc., 825 S. 22nd St., Tels FAirfax 3-1171 LOUISVILLE—The Rietze Company, 2209 S. Floyd St., Tel: MElrose 7-3603 
CHARLESTON—Henry E. Payne, 918 Kanawha Blvd., E., Tel: Dickens 3-1393 MEMPHIS—Curtis H. Stout of Tennessee, Inc., 718 M & M Bidg., Tel: JAckson 6-7601 
CHARLOTTE—LeRoy P. Spoon, 307 Lincoln St., Tel: EDison 4-6334 MIAMI—Charles R. Lee & Assoc., Inc., 3796 W. Flagler St., Tel: Highland 4-7414 
DALLAS—John F. Rasco, 2810 McKinney Ave., Tel: TAylor 3-6179 NEW ORLEANS—Robbins & Robbins, 1037 Magazine St., Tel: JAckson 2-5805 
HOUSTON—Allen-Bradley Co., 2105 McKinney Ave., Tel: CApitol 5-0747 ST. LOUIS—Allen-Bradley Co., 904 N. Grand Bivd., Tel: JEfferson 5-190) 
JACKSONVILLE—Van & Smith Co., inc., 1446 June St., Tel: EXbrook 8-0531 TAMPA—Van & Smith Co., Inc., 4025 Henderson Bivd., Tel: 8-3632 

KANSAS CITY—B. L. McCreary & Son, 1819 Central St., Tel: HArrison 1-1668 TULSA—John W. Elder Co., 1526 East Fourth St., Tel: Diamond 3-9149 
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eficiit DUTY, VARIABLE LUG 
% | (TypeG) | | 
For etonomical, all-purpose Cable connections. 


TWO BOLT SERVICE<CONNECTOR 
(Type‘ DSUs 

For ails service cable connections, be 

& Best for ‘es sizes. |7 Ye 


A 


HEAVY Dery VARIABLE LUG, 


(Type HL) 


fae em conductor <a i\ Zz 
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“Two POSITION VARIABLE TAP 
f ‘ (Type GTX) 
For cross, parallel and tee tap . ‘| 
ry 


| CONNECTOR, 


ih Yancton ‘\entranices,' 


ee | VARIABLE TERMINAL — 


po / AType D) 


Connects A wide ran of oppér 
costtutons GA ks le < 


Fé YOU. he ii! 
“For ¥OuUr he wholesaler. % 


_The products shown here are in consteal ‘AGinahd 
\ Oke @ohtractors and are fast moving stock items. 
All items accept a wide range of cables, 
-.thereby, minimizing the number of stock sizes. 
' They are packaged in convenient quantities 
for ease of handling and are attractively 
labeled for quick identification. 


f 


Ask for pocket catalog, 
giving name of your distributor. 


INTERNATIONAL GENERAL 
ELECTRIC COMPANY 





R 
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IN VOLTAGE REGULATION 


CONTROLLED 
REGULATOR 
SWITCHING 
SPEED 


General Electric voltage regulator switches 
operate 20 years without inspection... 
give you maximum contact life 


As regulator users know, there is an optimum 
tap-changing speed for maximum contact life. 
Optimum speed must be controlled and non- 
linear. 

General Electric’s exclusive Opti-life switch 
satisfies these requirements. Results: contacts 
“break” fast to reduce arcing. Contacts “make” 
at a calculated rate to (1) reduce mechanical 
abrasion of contacts, and (2) reduce arcing 
from contact “bounce.” 

Truly controlled speed of General Electric 
Opti-life switches is achieved by a fast-action 
drive, plus an oil-immersed impeller which damp- 
ens switch velocity as contacts close. 

Benefits to you: maximum contact life. In 
fact, it isn’t necessary to periodically inspect the 
interior of a General Electric ML-32 regulator. 
Under normal operation, switch inspection 
shouldn’t be necessary for at least 20 years. You 
save money! 


SWITCHING 
SPEED 





SWITCHING SPEED CURVE ON 
TYPICAL G-E SINGLE-PHASE 
STEP REGULATOR 





——-—_e} 











IMPELLER 
DRAG 








SWITCH TRAVEL DISTANCE 
FOR MORE REASONS WHY G-E regulators cost 


less on the line—see your General Electric regu- 
lator representative. Or, write General Electric 
Company, Section 456-05, Schenectady 5, N. Y. 
Voltage Regulator Product Section, Pittsfield, Mass. 


Progress /s Our Most Important Product 
GENERAL @® ELECTRIC 
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Announcing .. . 
the new, improved... 


MOLONEY 


Distribution 
Transformers 


Now the best is Better for ’61—p 
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COMPARE 
COMPARE 


COMPARE 


So that you may decide for 
yourself ... examine the de- 
sign of new improvements 

. review the features which 
were retained... compare a// 
of the advantages of Moloney 
Transformers with competi- 
tive units. You will agree that 
these new improvements— 


a combined with features that 
NOW THE : ; have been retained ... add 


. : — L up to the best total value for 
4 your transformer dollar. 
DO Q | 


MOLON EY? 








DISTRIBUTION 
TRANSFORMERS 


Presently Available In 
Conventional And CSP Types 
Through 100 KVA 
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NEW DESIGN FEATURES 


1. A deep-drawn, crowned cover—has smooth 
rounded surfaces which readily shed moisture and 
are devoid of places where corrosive material accu- 
mulates. Of great importance on transformers having 
cover mounted bushings, is the increased distance 
from the crown of the cover to the mounting band. 
This, when combined with Duracoat Insulation, pro- 
vides maximum protection against outages due to 
birds, etc. 


2. Internal cover grounding and positioning method 
—for Duracoat insulated covers. A captive phosphor- 
bronze spring positions and automatically grounds 
the insulated cover to the tank, to prevent radio 
frequency interference and eliminate shock hazards 
to linemen. 


3. Cover clamping band—provides uniform pressure 
around the entire circumference of the cover. Clamp- 
ing is done by a stainless steel bolt whose swinging 
hinge action permits ready removal of the cover. 
There is no chance of dropping parts of the clamp, 
since all parts are captive. 


4. Numerous weep openings—are formed in the 
clamping band to prevent water being trapped in 
the band. 


5. Handhole cover having a single center bolt closure 
—facilitates entry into the tank—exerts uniform 
pressure on the corprene sealing gasket. The clamp- 
ing bolt has a large square head requiring less force 
to turn the bolt and has rounded corners to protect 
its plastic coated surface from damage during in- 
stallation or removal of the handhole cover. Pressure 
is exerted on the gasket by means of an internal bar 
captive on the bolt and held in place by a welded 
stop. When the handhole cover is removed all parts 
remain attached, thus preventing them from being 
dropped. The transformer is sealed at the closure- 
bolt opening by a nylon sealing gasket which is pro- 


MOLONEY ELECTRIC COMPANY 
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tected by the flanged underside of the bolt head. 


6. New lifting hooks—have a smoothly contoured 
lower surface to prevent sling abrasion. This hook 
is designed to permit use of cable or rope slings even 
on the smallest of transformers without damage to 
bushings. 


7. Stronger tank top rim—obtained by rolling approx-: 
imately 400° to give greater resistance to distortion 
when coverless transformers are lifted without a 
spreader and with short slings. This new rim retains 
our previously proved cover gasketing system in 
which the cover gasket fits on the top of the rim, 
not on the side, where it could trap oil along the 
top edge of the tank. 


8. The three-point suspended core-and-coil assembly 
—prevents pressure contact of core-and-coil wiih the 
tank bottom and thus achieves a reduction in sound 
level. The top two points of the suspension system 
each consist of two conically matched surfaces, one 
on the framing—the other on the tankwall, on each 
side of the transformer. These conical surfaces are 
bolted together, they prevent shear on the bolt while 
still supporting the weight of the transformer. 


9. High strength frame design—maintains eight- 
point blocking of coils and increases short circuit 
withstand. 


10. Steel shipping band—connected to the lifting 
hook to secure the transformer on the shipping pallet 
and thus facilitate handling of the palletized trans- 
former by fork lift trucks. 


11. Wire bound, wooden slat protective enclosure — 
nailed to the pallet. This enclosure has been ex- 
haustively pre-tested and has great strength to per- 
mit stacking. One of the advantages of this enclosure 
is that it may be easily stripped away, leaving only 
the palletized transformer. This will reduce the time 
required to install the transformer, and also reduce 
the amount of scrap material at the job site. 


SAINT Lou!ts 20, MISSOuURI 





THE 


NeW 
MOLONEY 


DISTRIBUTION 
TRANSFORMERS 


‘Presently Available In 
Conventional And CSP Types 
Through 100 KVA 





PLUS THESE RETAINED DESIGN FEATURES: 


The Moloney Core, with its inherently low exciting current 
—low core loss —low sound level. « Low impedance de- 
sign, resulting in improved voltage regulation. « High 
short-circuit strength so necessary in the low-impedance 
design, results from the use of resin-coated paper in the 
consecutively wound coils, and the eight-point blocking 
system. e Extra insulation at all line ends and other 
vulnerable points in the coil. « Duratherm insulation, a 
high-temperature insulation which permits operation at 
increased KVA, or increases transformer life expectancy. 
e Liberal use of cooling ducts, resulting in a low temper- 
‘ature gradient, high overload capability. « Vinyl tubing 
around all leads where they pass through the coil. « In- 
hibited oil. « High impact strength—liberal creepage 
bushings resist damage. ¢ Internal clamping of all bush- 


ings, to prevent corrosion at these points. « Special-de- 
sign bushing opening and mounting hardware, to prevent 
radio frequency interference. « Connectors—electro-tin 
coated, and large enough to accommodate the ACSR 
equivalent of copper conductors specified by EEI-NEMA 
Standards. ¢ Triple-thick tank bottom rim, for added 
protection. « Duracoat insulated covers to provide pro- 
tection against outages. e Retained gaskets at all open- 
ings, to minimize the possibility of moisture or air 
entering the tank. « Patented, automatic, electronic 
testing, your certified assurance of high quality and supe- 
rior performance in every distribution transformer that 
is shipped. « Moloney’s combination of balanced design 
features results in the highest value for your transformer 
dollar... 





COMPARE THESE FEATURES... . Piastic Coated, Deep-drawn Cover « internal Cover Grounding ¢ Cover 
Clamping Band « Water Shedding Weep Openings ¢ Center Bolted Handhole Cover « New Lifting Hooks ¢ Hercules 
Tank Rim ¢ Three-point Suspension Of Core-and-Coll Unit « High Strength Frame ¢ Stee! Banded Palietized Unit 
* Removabie Protective Shipping And Stacking Enclosure « Low-loss, Low-exciting current Moloney Core e Low 
impedance ¢ High Short-circult Strength ¢ Extra insulation « Duratherm insulation e Low Temperature-gradient « 
High Overioad Capacity ¢ Viny! Tubing On Leads ¢ inhibited Oil ¢ High Impact Strength ¢ Internally Clamped 
Bushings ¢ Radio-frequency-interference-free Bushings and Hardware « ACSR—CU Connectors ¢ Tripie-thick Tank 
Bottom Rim e¢ Retained Gaskets « Patented, Automatic, Electronic Unit Testing. 





Only Moloney offers all these pius features 
in distribution transformers 


Compare... Then Specify Moloney Distribution Transformers 


MOLONEY ELECTRIC COMPANY 
Manufacturers of Transformers for Utilities, industry, 
and Electronic Applications 


MECO-27 





FACTORIES AT ST. LOUIS 20, MO., 
AND TORONTO, ONT., CANADA 


SALES OFFICES IN ALL 
PRINCIPAL CITIES 


ELECTRICAL SOUTH for NOVEMBER, 1960 











The modern wire and cable plant to 
serve the dynamic South 


We have served the South for many years, and we 
have been proud to share in this region’s unprece- 
dented growth. 

Now, this new Anaconda Wire & Cable Company 
plant will provide the way to even better service — 
thanks to its modern manufacturing and storage facil- 
ities and central location. 

In fact, everything in this operation has been de- 
signed to give you wire and cable products of high- 
est quality and deliver them to you FAST by truck 
or rail. 

In addition, the complete research and engineering 
facilities and the varied manufacturing skills of the 


entire Anaconda Wire & Cable Company are avail- 
able to— and stand behind — the new Watkinsville 
plant, an expression of Anaconda’s pride to be part 
of the dynamic South. 


60263 


Anaconda Wire & Cable Company 


Southern District Sales Offices 
Charlotte, N. C.—Atlanta, Ga.—Birmingham, Ala. 
New Orleans, La.—Tampa, Fla. 


SEE THE MAN FROM 


ANACONDA 


FOR ELECTRICAL WIRE AND CABLE 
















PuBLic SERVICE 


& - COMPANY ~*~ 
= OF OKLAHOMA = » 
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MU-20 2000 KW Diesel “40 4000 KW Diesel MU-60 6000 KW Diesel MU-80 8000 KW Diesel MU-100 10,000 KW Diesel 
MU-14DF 1000 KW Dual-fuel MU" ODF 2000 KW Dual-fuel MU-42DF 3000 KW Dual-fuel MU-S6DF 4000 KW Dual-fuel MU-70DF 5000 KW Dua!-fuel 





TULSA® 


© LAWTON 
© GRANDFIELD 


From Public Service Co. of Oklahoma... 


Improved Power Service 
To Grandfield, Oklahoma 


In the Southwestern corner of Oklahoma, Grandfield lies at the end of a long 
33,000 volt transmission line that starts at Lawton, Okla. 32 miles away. To bring 
improved customer service to this growing community, Public Service Company 
of Oklahoma installed a 2000 KW Electro-Motive Diesel plant in June, 1960, to 
provide area protection and peaking service. 


New Plant Proves Its Value 

The value of the Electro-Motive plant 
for area protection was proved only one 
week after its installation when one of 
Southwestern Oklahoma’s sudden, severe 
storms caused a loss of power on the line 
from Lawton. Within 60 seconds, the Elec- 
tro-Motive plant automatically started, 
came up to full speed and was supplying 
Grandfield with adequate power. Again, 
on August 9, during a period of peaking 
operation, the 33,000 volt transmission 
line suffered an outage due to an electrical 
storm. Automatically the Electro-Motive 
plant switched from peaking service to 
isolated operation to supply the area with 
emergency power. 


Maximum Area Protection 


The Grandfield area served by Public 
Service Company now gets maximum area 
protection in case of line outage because 
of the special dead load pick-up feature 
built into the Electro-Motive plant. It 
can pick-up a dead load with starting in- 
rush at five times its rated KVA and come 
back up to full voltage and a steady state 
condition in 30 seconds. And, the plant 
will continue to supply power for this load 
as long as required. 


Remote Control Operation 


The Electro-Motive plant at Grand- 
field operates as a peaking unit by remote 
control. During periods of heavy power 
use, the unit can be brought on the line 
from a remote location. On this signal, 
the unattended plant automatically starts, 


synchronizes and goes on line in less than 
two minutes. 


Adaptable To Many Functions 


The inherent design characteristics 
of the Electro-Motive equipment at 
Grandfield that make it ideal for peaking 
and area protection also make it possible 
for Public Service Company to add addi- 
tional generating units in the future to 
bring the plant up from 2000 KW to 
8000 KW. And, they can do this at low 
incremental cost when load growth oc- 
curs. These characteristics of Electro- 
Motive plants make them best suited for 
many of your system requirements, too: 


e fast start for spinning reserve 


e automatic dead load pick-up for area 
protection 


unattended operation for remote 
peaking service 


portability for simple installation 


freedom from damage to components 
caused by rapid thermal changes oc- 
curring from start to full load 


Available in units from 2000 KW to 
10,000 KW, the Electro-Motive peaking 
equipment line contains both Diesel and 
dual-fuel plants that can permit match- 
ing the plant to exact requirements for 
the most economical and efficient opera- 
tion at the lowest investment. Ask your 
Electro-Motive representative for com- 
plete details. 


ELECTRO-MOTIVE DIVISION 
GENERAL MOTORS .aGrange, Illinois 


Sales-engineering offices: Chicago, New York, St. Lovis, San 
Francisco 


SL_ 


In Canada: General Motors Diesel Limited, London, Ontario 





ELECTRICAL ENCLOSURES 


STEEL or 
ALUMINUM 


Contractors, Industrials, Utilities, Municipalities, REA’s 
CABINETS AND BOXES 


TYPE “PF” 
TELEPHONE CABINET 
Surface or Flush Mountings in either gal- 
vanized or grey enamel finish. Constructed 
from the finest steels available, all in com- 
pliance with the Underwriters Laboratories 
specifications. 





TYPE “SC” 
SCREWCOVER BOX 


Durable Formed Construction, galvanized or 
grey enamel finish, with or without knock- 
outs. Sizes to your specifications. 


TYPE ae 
SURFACE HINGE 
COVER BOX 


All sizes available for electrical cutouts, 
switches, relays, junction and pull box ap- 
plications, galvanized or grey—with or with- 
out knockouts. 


WIREWAYS and DUCT 


TYPE "SD" SCREW COVER 
AUXILIARY GUTTERS 


ELBOW and TEE 


For Switches, Panel 
Boards or Straight 
Runs, you can’t match 
the flexibility, greater 
capacity and easy in- 
stallation of B&C 
wireways. Die formed 
construction of heavy 
gauge sheet steel, as 
specified by the Un- 
derwriters Laborator- 
ies and the National 
Electrical Code. 


"U" CONNECTOR 


END CAPS 








HINGED COVER 
WIREWAYS 


TYPE "HCW" 
2!/p x 2! 9 4x4,6x6 


1 to 5 foot lengths 


ALL ASSOCIATED 
FITTINGS AVAILABLE 

Steel Protection of Electric 
Conductors, plus Accessibility 


Economical to install and 
maintain — tapping, splicing, 
additions, inspections, may 
all be made within the limi- 
tations of the National Elec- 
trical Code. 


Write for descriptive catalog containing installation data and current price list. 


METAL STAMPING COMPANY 


590 MEANS ST.,N.W. @ ATLANTA, GEORGIA 





We're 


still 
waiting... 


TO GIVE YOU YOUR MONEY BACK! 


The offer is still open! Every Sylvania 
fluorescent we sell is covered by the 
Sylvania Light Insurance Policy. Have 


you read it? It guarantees: “Jf at any time a 
Sylvania Fluorescent Lamp fails in your opinion to provide 
better performance than any other brand fluorescent lamps, on 
the basis of uniformity of performance, uniformity of appear- 
ance, maintained brightness and life, it may be returned to the 
supplier for full refund of purchase price.” 


Sylvania Fluorescents up to 14% brighter. Up to 
14% more light than other brands from the first minute 
the fresh lamps are turned on. In maintained bright- 
ness you usually get as much light as 108 standard 
fluorescents for every 100 Sylvania lamps you install. 
And this is true hour after hour after hour after hour. 


SYTLVANTA 


You save on TCL (Total Cost of Lighting), which 
means cost of lamp plus power plus maintenance. 


Last longer, less maintenance. Cost of the lamp 
itself represents only one tenth of the Total Cost of 
Light. The balance is power consumption and mainte- 
nance. Sylvania fluorescents not only burn brighter on 
the same amount of power, they last longer, require 
far less replacements. 


Want information? Want better light? Call your 
Sylvania representative. Or write us: 

Sylvania Lighting Products, a Division of Sylvania Electric 
Products Inc., Dept. 73, 60 Boston Street, Salem, Mass. In 
Canada: Sylvania Electric (Canada) Ltd., P.O. Box 2190, 
Station “O,” Montreal 9. 
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Aerial view of Bird Key, Sarasota, Florida 


Underground distribution system 
for a residential subdivision 


(This article describes some of 
the engineering features of the 
complete underground system in- 
stalled recently for an extensive 
subdivision on Bird Key, Sarasota, 
Fla. Another article, describing 
some of the problems of the elec- 
trical contractor who made the in- 
stallation, begins on page 20.) 


By Harry J. Miller 


@ WHAT IS ANNOUNCED as the sec- 
ond largest underground electrical 
distribution system in the United 
States installed by a private con- 
tractor, and the largest such in- 
stallation on the Florida West 
Coast, has been completed by 
Whitmore Electric of Miami, on 
Bird Key, Sarasota. 

Developed by Arvida Realty 
Co., subsidiary of the Arvida 
Corp., Bird Key is a _ fabulous 
tropic isle created by dredging 
close to 4,000,000 cubic yards of 
fill from the bottom of Sarasota 
Bay. Brainchild of Arthur Vining 
Davis, Bird Key is one of the most 
exclusive residential areas on the 
West Coast. Since its 511 lots sell 
for $9,000 to $32,000, with homes 
in the $75,000 class upon them, 
along with a $500,000 yacht club, 
the developer placed all utilities 
underground. 

While Whitmore made the com- 
plete installation of the near- 
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$850,000 distribution system for 
the developer, including primary 
and secondary lines, Florida Pow- 
er and Light assumes its owner- 
ship, paying the developer the 
equivalent cost of an overhead 
systems. 

Accordingly, the system was in- 
stalled to FPL’s specifications as 
engineered through its Miami of- 
fice. While the utility specified 
certain equipment, the contractor 
was accorded wide latitude in 
selecting materials within the 
framework of the company’s spe- 
cifications. 

It had been stipulated in the 
contract that substitutions could 
only be based upon superior con- 
struction or efficiency of those 
components designated in the spe- 
cifications. If the cost to the elec- 
trical contractor was then less, the 
contract price had to be reduced 
a corresponding amount. Docu- 
mentary proof of the actual dif- 
ference in cost was to be supplied, 
with the owner receiving the full 
benefit of any such cost saving. 

However, in the event that the 
contractor won engineering ap- 
proval for equipment other than 
that for which the system was 
originally laid out, then he was re- 
quired, at his own expense, to 
make any changes needed to ac- 
commodate the equipment. 

It is becoming increasingly obvi- 


ous that electrical utility com- 
panies are moving to the fore- 
front in helping their communities 
be more attractive. The majority 
have departments staffed with 
specialists who have comprehen- 
sive engineering know-how. 

Such was the case with the local 
office of Florida Power and Light 
when service was contemplated 
for Bird Key. Says Manager James 
G. Spencer, “There is a trend for 
the developer to request the power 
company for an underground sys- 
tem because a neater installation 
makes a potent sales gimmick. 
Since such a system, as designed 
and installed by the developer ac- 
cording to our specifications, is 
understandably most costly to the 
utility, part of the extra expense 
must properly be borne by the de- 
veloper.” 

“For example,” says William 
Haines, FPL’s division superin- 
tendent in charge of underground, 
“in the case of pad-mounted trans- 
formers and direct burial cable en- 
cased in concrete, cost may run 
three times as much as overhead 
service. When you go to a duct 
completely encased in concrete, 
that cost is boosted to five to sev- 
en times. 


Aluminum cable selected 


Probably because of his as- 
sociation with Alcoa, Arthur Vin- 
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Transformer vaults at Bird Key have hinged en- Duct heads for terminus at manhole. All duct ex- 
trance gratings. The job meets utility specifications. cept that at rear of lots was concrete encased. 


Secondary connectors make the transition from Electrical contractors, wiring homes, pick up serv- 
aluminum mains to copper service cables at Bird Key. ice at the nearest service distribution center. 


This is a typical service entrance, through which This $75,000 waterfront home typifies the type of 
three-phase service is supplied to Bird Key homes. residence being built at the Bird Key project. 
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ing Vavis’ organization decided 
that the 600-volt secondary sys- 
tem, which rings the island, be of 
aluminum cable. 

With respect to this selection, 
Ken Daniels. FPL’s district engi- 
neer, comments: “We would have 
preferred an all-copper installa- 
tion because of the greater ease of 
connecting, using conventional 
equipments. Present high-voltage 
equipment is not designed for 
aluminum terminations with the 
certainty of service afforded by 
copper units.” 

Svencer further states FPL’s 
position with respect to under- 
ground distribution systems. “If a 
developer seeks an underground 
service, he must install it under 
our ‘svecs,’ otherwise he has to 
maintain it himself, thus nudging 
himself into the public utility 
business!” 

Engineers for the Bird Key elec- 
trical svstem were Philpott, Ross, 
and Saarinen, Inc., of Fort Lauder- 
dale, Fla. The firm’s design engi- 
neer for the installation was C. E. 
Bailey. 


Tvpica! load established 


From Mr. Bailey’s point of view 
as a design engineer, “the objec- 
tive was to provide an adequate 
power suvvlv for approximately 
500 lots and the yacht club with a 
completely underground distribu- 
tion system designed to meet 
Florida Power and Light Com- 
pany’s avproval, since they would 
be the ultimate owners. 

“The starting point was estab- 
lishing a tvnical load for each lot. 
From our files, we estimated the 
load of an above-average all-elec- 
tric home to be approximately 25 
kw, including six tons of air con- 
ditioning.” 

FPL suvvlied Mr. Bailey with 
average diversity factors which 
apply to this particular area for 
the high-class homes anticipated 
in the Bird Key subdivision. The 
diversity curve shows approxi- 
mately that the 25-kw load was 
diversified down to 10 kw per lot 
for the entire subdivision. Size of 
. the primary feeders was based on 
this 10-kw load per lot, and the 
secondary aluminum feeders were 
based on the load per lot taken 
from the curve, with the voltage 
drop being limited to three per 
cent to the last service in any sec- 
ondary service circuit. A 100 per 
cent power factor was assumed. 

Says Mr. Bailey, “We felt that 
the increased use of electricity, 
including large air conditioning 
motors, justified a three-phase 
power supply to each lot. Since the 
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lots would be sold to the general 
public, we chose a 120/240-volt, 
three-phase, four-wire, deita trans- 
former connection to insure prop- 
er operation of 220-volt household 
equipment.” 

Primary voltage is 13,200 volts, 
three - phase, four - wire, wye- 
grounded. : 

According to FPL’s engineer 
Ken Daniels, “Some of the home 
buyers might want ten tons of air 
conditioning and we felt it desir- 
able to prepare for this eventual- 
ity and thus save later the pro- 
hibitive cost of disturbing the 
underground service.” The same 
reasoning by FPL applied to its 
preference of three-phase over 
single-phase supply. 

A primary loop system assures 
continuity of service in case of 
outage. There is one main loop of 
three-single conductor #4/0 15- 
kv cables paper-taped, lead 
sheathed with neoprene jacket, 
and 15-kv grounded neutral. This 
main loop is sized to serve the en- 
tire subdivision for either source 
“A” or source “B.” 

Subloops are three 1/c #3, 
which is the minimum size used 
by the Florida Power and Light 
company, and are the same type 
cable as the primary. Multiple 
position load break oil switches in 
transformer vaults enable any 
vault to be isolated from the sys- 
tem without interfering with 
service to customers and a faulty 
cable or splice can be similarly 
isolated. 


Vaults in sidewalk areas 


The 32 transformer vaults are 
so located in sidewalk areas as to 
make their tops at the same eleva- 
tion as the crown of the pavement. 
This will permit the utility com- 
pany to add and change trans- 
formers from the streets, thus 
eliminating the requirement of a 
vehicular easement along the rear 
lot lines. 

A type 1 vault is 14 feet long, 
has spacious headroom, and is 
suitable for only two transform- 
ers up to 167 kva. A type 2 vault, 
two feet longer, will accommodate 
a trio of transformers up to 167 
kva. The larger vaults were speci- 
fied in Bird Key waterfront lots 
where larger electrical loads are 
anticipated. 

Actual transformer sizes will be 
determined by the local utility to 
serve the connected load, as the 
subdivision develops. With each 
vault equipped with a sump pump, 
the combination of subway type 
transformers and watertight wir- 
ing is such that if the entire sys- 


tem should be submerged in wa- 
ter, there will be no interruption 
in service. 

“Due to maintenance problems 
experienced with direct buried 
cables in this section of Florida,” 
says Mr. Bailev,” “all primary and 
secondary cables were installed in 
four-inch ducts. In the street 
right-of-way, concrete-encased fi- 
ber ducts were used for protection 
from traffic. Along the rear lot 
lines, direct buried transite con- 
duits were placed. One spare duct 
was provided in each duct bank 
containing either a primary or 
secondary circuit, while two 
spares are in those duct banks con- 
taining both primary and second- 
ary circuits.” 


Concern felt by FPL 


In retrospect, some concern is 
felt by FPL with resvect to the 
non-concrete-encased duct at the 
lot lines. These are admitting 
water and opinion is that the ducts 
are picking it uv by absorption, 
“otherwise we’d have had a 100 
per cent bone-dry svstem. It’s al- 
ready a problem and it’ll probably 
continue to be a future aggrava- 
tion,” said one utility official. Since 
these duct runs are 200 to 250 feet 
long, it was deemed impractical to 
uproot them at each lot and re- 
install them in concrete. 

“Had we ourselves been doing 
the job, we’d have changed this, 
but you can’t do that easily with 
a contractor who has turned in a 
bid to make the installation a cer- 
tain way,” said the FPL official. 

He also points out another 
weakness in the utility-contractor 
relationshiv. Some of the trans- 
former vaults are built with soak- 
age pits from which the sump 
pumps extract the water and dis- 
pose of it through storm sewers. 
But in extreme wet weather those 
soakage pits not so eauipped with 
a sewer discharge will pump the 
excess water over adjacent lawns. 

“Considering the residents of 
Bird Key, this is bound to develop 
into an aggravation to FPL,” said 
the official. 

Underwriters’ approved type 
USE style RR cable forms the 
600-volt secondary system at Bird 
Key. On a similar project, an al- 
ternate bid using aluminum as 
secondary proved it had an eco- 
nomic advantage over copper con- 
ductors. However, aluminum poses 
a terminating problem. 

Since the engineering firm felt 
it was desirable to use the stand- 
ard pre-insulated multiple copper 
connectors in the handholds, this 

(Continued on page 134) 
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Poles are fastened to heavily treated piles in coastal 
area where poles are actually set in water. 


45-kv fog-type insulators and 4/0 copper conductors 
are used on 7.2/12.5 kv line across Red Fish Bay. 


Coastal power line building problems 





Barge mounted crane supports 85- 
foot pole while it is fastened and 
banded to heavily treated pile. 


By O. A. Boyer 


Distribution Engineer 
Central Power and Light Co. 
Corpus Christi, Texas 


@ SOME UNIQUE construction situ- 
ations were encountered recently 
by the transmission and distribu- 
tion department of Central Power 
and Light Co., of Corpus Christi, 
in connection with a power line 
built over land and water along 
the coast. 

Central Power and Light Co., 
serving a greater portion of the 
Texas Gulf Coast area, encounters 
many installation problems that 
are unique. One recent experience 
concerned the building of lines 
across an expanse of alternate 
water and land areas to the Har- 
bor Islands and Port Arkansas 
areas, near Corpus Christi. 

Construction of these lines was 
by the standard land and water 
transportation methods. It was 
unique, however, because none of 
the land traversed was more than 
five feet above mean high tide, 
with much of the surface too soft 
to support land equiprnent, and 
the depth of water crossed was a 
maximum of 12 feet. 
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Much of the land was soft and 
not suitable for digging holes for 
normal pole settings. In these 
cases, piling was driven and the 
poles anchored to the piling. 


Heavy piling treatment 


It was necessary to treat the 
piling with a much heavier pre- 
servative treatment than is nor- 
mally given poles, with special 
combinations of treatment to com- 
bat the various fungi and marine 
borers that are prevalent in this 
area. 

Refusal retentions of 70-30 creo- 
sote, coal tar solution were used 
for the treatment of the piling and 
10-pound retention #1 creosote 
was used for the treatment of the 
poles. All poles and piling were of 
Southern yellow pine. 

It has been found by past ex- 
perience that the heavy treatment 
is not suitable for use on the poles 
where men must climb and the 
lighter treatment is not suitable 
for the pilings that are subjected 
to marine borers, particularly 
teredo and limnoria. 

The poles are placed above 
mean high tide and are banded 

(Continued on page 133) 
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Load indicator aids distribution load 


By H. W. Book 


Design Engineer 
Distribution Transformer Dept. 
Westinghouse Electric Corp. 


@ INTRODUCTION of a new load in- 
dicator concept to the distribution 
transformer field promises to add 
new vigor and remove major ob- 
stacles to the broad application of 
such devices as a load manage- 
ment tool. 

The new “TL” indicator, cur- 
rently being introduced by West- 
inghouse, will make it possible to 
apply load-monitoring devices 
selectively across an entire op- 
erating system, with a minimum 
of cost, time, and inconvenience. 
The improvement in operating 
economies resulting from more 
positive transformer load manage- 
ment promises returns consider- 
ably in excess of the investment 
and effort required. 


Load management — why? 


Central station operating ef- 
ficiencies have long been con- 
sidered of major economic im- 
portance. Today even small in- 
cremental improvements in gen- 
erator performance or loading 
techniques receive wide notice. 


Fig. 1—Within the load indicator 
is located a magnetic structure 
similar to a current transformer. 
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At the other end of the system, 
a similar large investment has 
been made in distribution trans- 
formers. Until recent years, how- 
ever, the loading of such equip- 
ment was limited by the effects 
of thermal overloads and voltage 
regulation. It was generally not 
considered possible to load distri- 
bution transformers to the level 
indicated by economic analyses. 

Recent major improvements in 
transformer thermal endurance 
and improved regulation through 
lower impedances have changed 
this picture. As a result, a fresh 
look at distribution transformer 
economies had made the industry 
aware of the great potential of this 
previously unattainable source of 
cost reduction and revenue im- 
provement. Even modest gains in 
this operating area can be meas- 
ured in millions of dollars to the 
electrical industry. 

The “know-how” for effective 
load management of distribution 
transformers involves no magic. 
The basic knowledge required, a 
simple economic analysis of the ef- 
fects of loading on costs and 
revenue, is not difficult to develop 
with a reasonable degree of ac- 
curacy. 

Special knowledge of the nature 


~ time in hours 


and magnitude of actual trans- 
former loads is a more complex 
problem. In fact, the lack of agree- 
ment on proper load-monitoring 
methods has discouraged many 
from pursuing further the appar- 
ent gains in economy. Two general 
approaches to the problem have 
been made. 

(1) The statistical approach— 
Feeling that the quantity of units 
involved dictates the use of an 
“impersonal” statistical approach, 
a number of utilities are studying 
this method, making widespread 
use of the electronic computers re- 
quired to make such a study feasi- 
ble. In some reported cases, a very 
complex computer program has 
been developed to correlate and 
summarize the great volume of 
data available from metering rec- 
ords, connected-load surveys, and 
growth studies. High correlation 
factors are reported by some pro- 
ponents. 

(2) The load indicator approach 
— Feeling that the constantly 
changing and highly individualis- 
tic load patterns for distribution 
transformers require a “personal” 
approach, many companies, large 
and small, are actively studying 
the feasibility of load management 
by means of a load-monitoring de- 
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Fig. 2—Fast response and variation of indication with extremes in 
ambient temperature are shown on this “load-time” curve. A calibrated 
knob permits field adjustment of the operating level if desired. 
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vice on each unit. Some utilities 
have already adopted this system, 
using the overload signal light 
found on _ most _§ self-protected 
(CSP) transformers. Results are 
reported well correlated with 
more elaborate load studies. 

Each of these approaches and 
their variations have well demon- 
strated merits and weaknesses. 
Each can claim enthusiastic advo- 
cates. As no single system appears 
to hold all the answers, it is in- 
deed possible that several such 
approaches, or a combination of 
them, will find wide acceptance. 
The great variation in load prac- 
tices and operating philosophies 
among operating companies would 
suggest this result. 

Regardless of the system adopt- 
ed, it must fully satisfy two basic 
requirements: 

(1) It must provide the infor- 
mation required at a reasonable 
per-unit cost, with a minimum of 
effort and a maximum of confi- 
dence and flexibility. 

(2) It must be capable of 
widespread application over a 
reasonably short period without 
undue cost and inconvenience to 
system operations. 

It is this second requirement 
that has most seriously restricted 
the widespread application of the 
indicator system beyond the CSP 
field mentioned earlier. Available 
indicators possessing the degree of 
accuracy required under operating 
extremes were of a type requiring 
factory or shop installation. Wide- 
spread use on a system was at best 
a long-range proposition. It was 
to meet this basic need that the 
new, general purpose “TL” load 
indicator was developed. 


Transformer load indicator 


A low-cost indicator, operating 
completely independent of the 
transformer, was made possible 
by applying a principle as old as 
the transformer itself. Even re- 
mote load monitoring is possible. 
The “TL” indicator does not de- 
pend on thermostats buried in the 
transformer winding, nor does it 
attempt to correlate load with oil 
temperature, or its distant relative, 
tank temperature. 

Instead, the new indicator de- 
rives its response characteristic 
from the magnetic field surround- 




















i i ic “TL” indi is shown in this cut- 
Fig. 3—Operation of the basic TL” indicator is s wn ; 
aan view of the internal mechanism. Heart of the indicator is (2). 


Fig. 4—Line leads can be passed 
through the two holes provided. 


ing a current-carrying conductor 
in a way analogous to a common 
current transformer. The influ- 
ence of the fluctuating field on a 
“magnethermic” element located 
within the indicator results in a 
tailormade response to transform- 
er load. 

It is a well-known and often 
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Fig. 5—The indicator is shown 
attached to a 25-kva transformer. 


distressing principle that subject- 
ing a ferromagnetic structure to an 
alternating magnetic field results 
in losses and heating in that struc- 
ture. In the “TL” indicator, this 
principle is put to work. 

Within the indicator is located 
a magnetic structure shown in a 

(Continued on page 131) 
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This" alarm signal receiver, installed in any convenient outlet, can 
provide a warning signal to a home or office of impending disaster. 


EXISTING TRANSMISSION 
AND DISTRIBUTION SYSTEM 


PULSADIS | 
ENCODER | 


nial ‘ ae STREETLIGHTS 
BATTLE CREEK | , . ——~t 
GENERATING STATION q me 
1 


PULSADIS 
RECEIVER 
CHARLOTTE AUDITORIUM 
This schematic representation of the coded receiver equipment shows 
how the system was demonstrated recently on a typical power system. 
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A simplified block diagram of Pulsadis receiver operation shows some 
of the other uses which can eventually be made of such a system. 


Distribution 


@ MORE THAN 300 power company 
officials and engineers, military 
and civilian defense officials, 
members of Congress, industrial 
executives, and technicians wit- 
nessed the first mass demonstra- 
tion of the National Emergency 
Alarm Repeater (NEAR) System 
in October. 

This demonstration held parti- 
cular interest to the utility engi- 
neers not only because the utility 
distribution system serves as the 
medium over which the alarm sig- 
nals will be transmitted, but also 
because much of the equipment 
demonstrated will have practical 
application on the utility systems 
as a method of controlling ca- 
pacitor switching, street lighting, 
off-peak water heater loads, etc. 

Held in Charlotte, Michigan, the 
demonstration took place when a 
warning signal was received which 
originated from a military detec- 
tion outpost near the North Pole. 
The signal was flashed fr.im the 
outpost to the North American 
Defense Command headquarters at 
Colorado Springs, Colo. After 
receipt there anc evaluation at 
NORAD, it was relayed immediate- 
ly over the national warning sys- 
tem of the Office of Civil and 
Defense Mobilization, which is 
located in Battle Creek. The 
demonstration was conducted over 
the power lines of Consumers 
Power Company, of Battle Creek, 
and transmitted 28 miles from 
Battle Creek to Charlotie, where 
it turned on street lights placed: 
in the Charlotte High School 
auditorium, where the audience 
was assembled. 

The National Emergency Alarm 
Repeater system is a new indoor 
warning device sponsored by the 
Office of Civil and Defense Mobi- 
lization. It operates from a signal 
created by special generators on 
commercial electric power lines. 
The device itself is a small metal 
unit about the size of three pack- 
ages of cigarettes. When activated, 
it produces a loud distinctive 
buzzing sound. Neither the alarm 
device nor the activating signal 
has any effect on the normal 
operation of electric power in the 
home. 

Generators were installed under 
the direction of the Midwest Re- 
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system to carry emergency alarm signals 


search Institute of Kansas City, 
Mo., who worked under contract 
with OCDM on the project. Two 
thousand of the NEAR receivers 
were manufactured by the A.C. 
Spark Plug Division of General 
Motors. 


Reliable home warning 


OCDM Director Leo A. Hoegh 
said at the demonstration that the 
NEAR system appears to offer the 
greatest potential for reliable home 
warning because it can send a 
signal throughout the nation in 
less than one minute from a single 
warning point. He pointed out that 
this can be done automatically by 
repeating the signal from one 
power company to adjacent power 
systems once the necessary gener- 
ators are installed. 

The generators involved in the 
system can be placed in existing 
power company substations so as 
to convert a small portion of the 
normal 60-cycle current to the 
240-cycle warning signal, which is 
used to activate the devices. 

Low frequency injections sys- 
tems using coded receivers on 
electric utility power lines are 
relatively new in the United 
States, but they have been used on 
electrical systems in Europe and 
Australia for many years, Ap- 
proximately 500,000 coded receiv- 
ers are now in use in France and 
other Eurovean countries for con- 
trol functions. 


Siqnal inductor 


The “heart” of the NEAR sys- 
tem is the signal inductor, a device 
that resembles a substation trans- 
former, but acts, under intricate 
electrical circuitry, to coax a 
special harmonic current from a 
standard 60-cvcle power system. 

It is the voltage associated with 
this special current—240-cycle— 
that trips an alarm device at home 
to warn of imvending disaster. 

Developed by Midwest Research 
Institute, the inductors installed at 
Battle Creek and Grand Rapids 
were designed and manufactured 
by the General Electric Company’s 
medium transformer department. 

Here is how they work, accord- 
ing te company engineers: 

When energized for signaling, 
the inductors draw an exciting 


current which has a 240-cycle 
component. This current, flowing 
through system impedances, pro- 
duces a 240-cycle voltage which 
“rides” on the 60-cycle wave in all 
directions, tripping, after a preset 
time delay, alarm receivers in all 
homes within a 40- to 50-mile 
radius; under some circumstances 
up to several hundred miles. 

The NEAR signal travels 
through conventional transmission 
lines and associated power equip- 
ment with no interference to the 
flow of commercial power. 

Key to NEAR’s performance is 
the ability to equip inductor banks 
to respond to the 240-cycle signal. 
Master banks can send signals up 
to 100 miles away that can trip 
receivers in “follower” inductor 
banks, energizing them for signal 
operation. 

After receiving this signal, each 
bank of “follower” inductors pro- 
duces a continuous signal to acti- 
vate home receivers. In this way, 
signals can travel across many 
power systems and reach every 
home within minutes. 

The first three-unit bank of in- 
ductors was installed in January, 
1959, at the Consumers Power 
Company’s Elm Street (Battle 
Creek) substation. It performed 
fully up to expectations, producing 
a signal of desired strength. 

i Engineers, however, were con- 
cerned with the electrical power 
losses experienced during stand- 
by operation (to be ready for 
emergencies the units must be 
energized on standby). In April, 
1959, Midwest and General Elec- 
tric engineers held a conference. 


New design evolves 


Out of that meeting came a new 
design that cut down standby 
power losses, while still giving 
high signal strength during oper- 
ation. Three units, incorporating 
the new design, were delivered by 
G.E. to Grand Rapids in June, 
1959, and were successfully tested 
by September of that year. 

Present design calls for three 
single-phase inductors in each 
bank. The high-voltage winding 
in each is connected to the power 
system, and a biasing winding is 
connected to a direct current 
supply to saturate the core in one 
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The Pulsadis low frequency coded 
receiver with cover off. It oper- 
ates from a 240-cycle signal. 


Three of these assembled inductors 
are needed to provide the warning 
signal over a 50-mile radius. 
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direction to produce the desired 
asymmetrical impedance. 

On standby, the NEAR instal- 
lation appears to the utility elec- 
trical system as an unloaded trans- 
former bank. During signaling, a 
direct current in the biasing wind- 
ing saturates the core in one 
direction to produce the desired 
non-linear exciting impedance 
which causes the 240-cycle com- 
ponent in the exciting current. 

As a part of the demonstration, 
Sangamo Electric Company fur- 
nished a coding device which actu- 
ated the NEAR generators and a 
coded receiver known as_ the 
Pulsadis relay. 

The Pulsadis relays used for the 
Charlotte demonstration were 
manufactured by the Compagnie 
des Compteurs of Montrouge, 
(Seine) France, a leading manu- 
facturer of electrical equipment 
for many years. 

Sangamo has been investigating 
frequency injection systems and 
coded receivers for utility appli- 
cations and has worked in close 
co-operation with the Compagnie 
des Compteurs. The signal encoder 
for operating these relays was de- 
veloped and manufactured by 
Sangamo. 

Following is a brief description 
of the coded Pulsadis relay. When 
the receiver is connected to a 120- 
volt line, the tuned circuit of the 
receiver is sensitive only to a 
fourth harmonic or 240-cycle sig- 
nal. When an initial signal pulse 
of correct frequency is received, 
a synchronous motor timing mech- 
anism is activated. The timing 
motor drives coded discs with at- 
tached pointers through a timed 
cycle. The coded discs are keyed 
according to the desired signal. A 
complete signal consists of a start- 
ing pulse and a timed space opera- 
ting pulse. 

After the starting pulse is 
received, the second operating 
pulse causes an operating lever to 
be moved by a pointer on a coded 
disc. The operating lever either 
closes or opens a contact, depend- 
ing upon the switching function 
desired. 


Receiver can be coded 


The Pulsadis receiver demon- 
strated by Sangamo can be selec- 
tively coded for 40 separate func- 
tions through various combinations 
of signals. Many utility applica- 
tions for coded receivers are ap- 
parent. Control of street lights, 
water heaters, power capacitors, 
substation switching, etc., is ideally 
suited for a coded receiver instru- 
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ment. Selective warning of various 
echelons of government and mili- 
tary personnel can also be ac- 
complished with a coded receiver 
system. 

It is theoretically possible that a 
coded receiver system could be 
used for both selective warning 
and utility application. 

Future application of coded re- 





ceivers in this country for power 
capacitor switching, street light 
and water heater control, etc., is 
seen as an imminent possibility. 
NEAR has the capability of warn- 
ing 98 per cent of the nation’s 
population within minutes of an 
approaching disaster, whether it 
be a ballistic missile, tornado, or 
flood. 


Polyphase meter installations 
present verification problem 


By R. C. Ashe 


Division Meter Supt. 
Georgia Power Company 
Athens, Ga. 


@ INVARIABLY, when a. utility 
meter installer puts in a polyphase 
meter installation, service is given 
before the electrical contractor 
and the customer are ready for it, 
and therefore no load is immedi- 
ately applied. This presents a 
problem of verification to the 
meterman who is satisfied only 
when he sees the meter operate 
properly with the customer’s load. 

In the past it has been the prac- 
tice to check the installation as 
completely as possible when the 
installation is completed, leave the 
installation, and return after a 
sufficient time which has enabled 
the customer to complete his work 
and apply load. Many times this is 
a matter of days while other times 
it is a matter of weeks. Many 
times the extra trip is nearby but 
other times it is scores of miles. 
The problem, therefore, is waste- 
ful in time and is expensive to a 
utility’s operation. It is necessary, 
however. 


Errors occur 


Although errors are rare, they 
nevertheless happen. Polarity er- 
rors in instrument transformers 
are not common, since the manu- 
facturers as well as the. utilities 
have modern and expensive equip- 
ment to verify and check instru- 
ment transformers. Errors in po- 
larity do occur, however, and 
when they do a great deal of 
revenue is lost because of the high 
consumption that is involved when 
instrument transformers are used. 

Mistakes in wiring are rare but 
can happen with the same loss in 


revenue as outlined above. Many 
other possibilities such as broken 
cable, defect in meter occurring 
after test, defect in instrument 
transformers occurring after test, 
or any number of remote errors 
might occur. These could fail to 
draw the attention of a meterman 
until he saw the operation of the 
meter under an actual load. 


A possibile solution 


In order to solve this problem 
of verification it is suggested that 
a three-phase resistance load of 
five to nine kw or more be made 
and provided with leads and clips 
that could be connected across the 
customer’s switch. This load would 
be developed using three electric 
oven units placed together and 
connected to form a three-phase 
load. One: load for 240-volt opera- 
tion would consist of three 240- 
volt oven units connected in delta 
and the second unit would consist 
of three 240-volt oven units con- 
nected in Y for 480-volt installa- 
tions, and each properly fused. 

Admittedly, the meter will turn 
slow at a load of five to nine kw, 
especially so when 800-ampere 
current transformers and 480-volt 
potential transformers are used, 
but even here there will be eight 
to 14 watts on the meter and only 
approximately two watts are 
needed to start the meter. The 
purpose of this load is not to test 
the meter but only to observe its 
motion. 


Backward running meter 


In some cases a customer’s load 
may have such a low power factor 
that a correctly connected meter 
will under some conditions run 
backward. This is always a source 

(Continued on page 133) 
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Reactor limits line-to-ground fault currents 


By Bennett Rutherford 


Manager 
West Florida Electric Cooperative 
Graceville, Fla. 


@ A FIVE-OHM REACTOR has been 
used by the West Florida Electric 
Cooperative in Graceville, Fla., to 
limit line-to-ground fault currents 
on its rural distribution system. 

In 1953 it was decided to in- 
crease the capacity of the Grace- 
ville Substation from 2,000 to 
3,750 kva. One of the first prob- 
lems that presented itself was the 
unusually large fault current that 
would be produced. There were 
approximately 20 oil circuit re- 
closers located within two miles 
of the substation. 

These reclosers were 50-ampere 
capacity with a maximum inter- 
rupting rating of 1,200 amperes. 
Preliminary calculations ascer- 
tained that the maximum fault 
currents would exceed 1,200 am- 
peres at all of these locations. Ap- 
proximately half of these re- 
closers were located on _ single- 
phase taps and would only be 
subjected to line-to-ground faults. 
It has been our experience that 
more than 95 per cent of the faults 
that occur on our system are line- 
to-ground. 


Limit fault currents 


It was decided that instead of 
purchasing larger reclosers at a 
higher price, it would be better to 
keep the present ones and to limit 
the maximum fault currents to a 
safe value. The natural choice was 
reactors. However, the placing of 
reactors ‘in. the line conductors 
would not only limit the fault cur- 
rent but would cause an undesir- 
able voltage drop that would out- 
weigh the benefits to be derived 
from the reduced fault currents. 

It is known that in a three-phase 
four-wire Y connection there is no 
current flowing in the neutral on 
ordinary balanced loads. With the 
increasing length and number of 
three-phase lines that lead from a 
substation it is becoming very 
easy to achieve almost perfect load 
balance. 

If a reactor is placed between 
the neutral of the Y connection 


i 


This five-ohm reactor, connected in the neutral of the Y-connected 
circuit, serves to limit primary line-to-ground fault currents. 


and the grounded neutral of the 
system there will be no voltage 
drop across the reactor on bal- 
anced loads. However on a line-to- 
ground fault the voltage across 
this reactor can be several thou- 
sand volts, depending on the 
magnitude of the current. Experi- 
ence proves that more than 95 per 
cent of the faults are line-to- 
ground and the fault current will 
return through the neutral con- 
ductor. By placing a reactor of the 
proper impedance in the neutral 
connection this line-to-ground 
fault current can be limited to a 
safe value. 

For our particular application it 
was found that a five-ohm reactor 
would limit the line-to-ground 
fault current to approximately 
1,000 amperes under maximum 
conditions. A ten-ampere load un- 
balance will cause a voltage drop 
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across the reactor of approximate- 
ly 50 volts. 

When an impedance is inserted 
in the neutral of a connection of 
this kind it is possible for a high 
voltage to appear on the unfaulted 
phases during the time that fault 
current is flowing. These voltages 
can cause spill over at the ar- 
resters if the value of the im- 
pedance is too high. Calculations 
showed that these voltages would 
not be excessive. To our knowl- 
edge no damage has been caused 
by high voltage during faults. 


Five-ohm reactor used 


A five-ohm reactor was placed in 
the neutral of the Graceville Sub- 
station as shown in the photo- 
graph. At that time the total in- 
stalled cost was approximately 
$800. The installation can be ac- 

(Continued on page 132) 
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20 years beneath 
the sidewalks of 
New York 


és Tiger Brand 
Paper-Lead Cable 


Like most utilities, Consolidated Edison of 
New York City, is engaged in an endless race 
to keep up with the growing demand for elec- 
tric power. 

In the Williamsburg section of Brooklyn, 
new USS Tiger Brand Paper-Lead Cables 
were installed to replace some of the existing 
ones that were being removed, due to system 
rearrangement, after 20 years or more of 
service. In some areas, the new cables were 
an addition rather than a replacement. The 
old cables were still giving good service but 
additional capacity was needed. 

USS Tiger Brand paper-insulated, lead- 
sheath cables are noted for their reliability. 
More than 56,000 feet were used by Consoli- 
dated Edison in recent expansion programs. 
Engineering specifications called for 2/0, 27 
KV, 3-conductor cable in carefully predeter- 
mined lengths for the Williamsburg section. 

For high-voltage feeders, USS Tiger Brand 
Paper Insulated Cable is available in solid 
or gas-filled types. Many special construc- 
tions are available as standard production. 
An inquiry detailing your requirements will 
receive our prompt and careful attention. 
Write American Steel & Wire, 614 Superior 
Ave., N.W., Cleveland 13, Ohio. 

USS and Tiger Brand are registered trademarks 


USS Tiger Brand Electrical Wire & Cable 
—A standard cable for every special job 


Asbestos Wire and Cable e Varnished Cambric Cable ¢ Mold-Cured 
Portable Cord « interlocked Armor Cable « Shovel & Dredge Cable 
« Special Purpose Wire & Cable « Paper & Lead Cable « Aerial, 
Underground and Submarine Cable 


American Steel & Wire 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast 
Distributors « Tennessee Coal & Iron Division, Fairfield, Ala., 
Southern Distributors « United States Steel Export Company, 
Distributors Abroad 


Power boost for Williamsburg area. Crew makes a 
293-foot pull applying lubrication on the new Tiger 
Brand Cable as it is fed into the underground duct. 








~ Grounding for substations 


Second of two articles on principles and practices 


By C. H. Jensen 


Chief Electrical Engineer 
Copperweld Steel Company 
Glassport, Pa. 


@ THE CHART, Figure 5, shows 
some test results obtained from 
actual installations of rods driven 
in different sections of the coun- 
try. The data for plotting this 
chart were obtained by measur- 
ing the resistance after each rod 
section had been driven and the 
curves, therefore, show the resist- 
ance at various depths. In all 
cases, as the rods were driven, the 
actual rate of decrease in resist- 
ance is greater than the theoreti- 
cal. This indicates that the better 
conducting soils lie at the deeper 
levels. 

At some locations it was neces- 
sary to drive to a considerable 
depth in order to reach the lower 
resistance soil, while at others 
shorter rods were adequate to pro- 
vide a safe ground. Hundreds of 
installations of this type were 
made in practically all sections of 
the East, Middle West, and South 
and, in general, the resistance- 
depth curves show the same trend 
as indicated in this chart. 

The preceding charts show the 
desirability for driving one or 
several rods at a substation site. 
Such tests will provide prelimi- 
nary information on the average 
resistance of a single rod and also 
the depth to which rods can be 
driven at a particular location. If 
sectional rods are used for this 
purpose and measurements are 
made after each section is driven, 
information can be obtained that 
will be of further assistance in the 
design of a station ground. 

With information as to the av- 
erage resistance of a single rod 
available, and having estimated 
the desired resistance of the sta- 
tion ground field, it is possible to 
determine the approximate num- 
ber of rods that will be required 
for the substation under consid- 
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Fig. 5—How electrode resistance varies with actual depth is shown 
from test results of actual installations in different cities. 


eration. Since such grounds usu- 
ally consist of a considerable num- 
ber of rods connected in multiple, 
the combined resistance will be 
dependent upon the paralleling ef- 
fectiveness of the individual rods. 


Limit to number of rods 


Available data show that the 
effectiveness of rods in parallel 
decreases as the number of rods 
is increased. There is, therefore, 
a practical limit to the number 
that may be driven in a given 


area. This results from the fact 
that as the number of rods in a 
given area is increased, the spac- 
ing between electrodes decreases. 

The cylinders of earth sur- 
rounding the rods, which deter- 
mine the resistance of a ground, 
tend to overlap, thus decreasing 
the effectiveness of the individual 
rods when connected in multiple. 
Driving additional rods at closer 
spacings will not result in any ma- 
terial reduction in the resistance 
and any extra rods driven merely 
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Fig. 6—A chart such as this may be used to determine the approximate 
number of ground rods required in a given substation area. 














Fig. 7—This shows the variation of resistance and potential drop with 
distance from a ground electrode, when current flows from a rod. 
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Fig. 8—This represents the potential gradient at the earth’s surface 
from a single ground rod and from a number of rods in parallel. 


add to the cost of the installation. 

For determining the approxi- 
mate number of rods required in 
a given substation area, a chart 
such as that shown in Figure 6 
may be used. This shows the re- 
lation between ground area, num- 
ber of rods, and paralleling ef- 
fectiveness. To illustrate the use 
of this chart, suppose that a sub- 
station is to be built on a plot 
having an area of 5,000 square 
feet. It is proposed to install a 
ground bed that will have a resist- 


ance of five ohms. 

A single ten-foot rod driven at 
the location, for test purposes, 
showed a resistance of 50 ohms. 
The conductance of the desired 
ground connection is, therefore, 
ten times that of the single test 
rod. Using the chart, Figure 6, it 
will be noted that sixteen ten-foot 
rods uniformly distributed over 
the 5,000 square-foot area will 
provide the approximate desired 
resistance. 

Suppose, however, that the re- 
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sistance of the test rod had meas- 
ured 100 ohms. In this case, the 
conductance of the ground bed is 
20 times that of the single rod. 
Referring again to Figure 6, it will 
be noted that for a 5,000 square- 
foot area, the maximum ratio of 
conductance for an infinite num- 
ber of rods to that of a single rod 
is only 15.1. 

Therefore, regardless of the 
number of rods that are driven in 
this area, it is not possible to re- 
duce the resistance to the desired 
five ohms value. When this con- 
dition occurs it may be necessary 
to increase the overall area of the 
ground field, use longer rods to 
reach the better conducting soils, 
soil treatment, or some other ex- 
pedient. 


Spacing can be computed 


With the approximate number 
of rods known for the desired 
ground field resistance, the spac- 
ing for uniform distribution of the 
rods over the station area can be 
readily computed. Usually this 
spacing will be rather wide be- 
cause of the practical limitation 
on the number of rods required to 
give the desired resistance in the 
given area. Because of this wide 
spacing it may be necessary, in 
some instances, to give considera- 
tion to the potentials that may 
develop at the ground surface dur- 
ing faults. 


Where current flows to earth 
from a rod, a potential gradient is 
set up in the vicinity of the cur- 
rent-carrying electrode. This is 
illustrated in Figure 7, which 
shows the variation of resistance 
and potential drop with distance 
from a ground electrode. Curve A 
shows the distribution of the re- 
sistance around the electrode and 
from this it will be noted that most 
of the resistance is within the cyl- 
inder of earth of a few feet radius 
immediately surrounding the elec- 
trode. 

If Curve A is inverted, as shown 
by Curve B, this represents the 
voltage gradient around the rod 
when current is flowing to the 
earth from the electrode. This in- 
dicates that the ground immedi- 
ately surrounding the electrode is 
the highest in potential. This may 
be pictured as a volcano rising out 
of a level plain. The slope is 
steepest nearest the crater and it 
tapers off gradually until it meets 
the level plain. 

Since most of the resistance of 
the ground is within a few feet 
from the electrode, the highest po- 
tential drop will also occur within 
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——O—_  COPPERWELD GROUND RODS AND INTERCONNECTING CABLES 
-——= GRID WIRE SUPERIMPOSED ON GROUNDS 


Fig. 9—This drawing shows one type of ground system with grid or 
counterpoise development superimposed over the ground bed. 
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U G.—UNDERGROUND CABLE—! FT. DEEP 
INTERCONNECTING GROUND RODS. 


CP—GRID OR COUNTERPOISE WIRES 
ON SURFACE OF EARTH CONNECTED 
TO UNDERGROUND CABLE 


TEST @I—TAKEN ALONG SAME LINE 
AS TEST #2 BUT WITHOUT GRID 
OR COUNTERPOISE WIRES IN PLACE 


PERCENT OF TOTAL GROUND FIELD RESISTANCE 
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Fig. 10—This shows the effect of grid or counterpoise wires in reduc- 
ing potentials over a portion of area inside substation yard. 


this same distance. If the fault 
current is very large and the 
ground resistance high, a danger- 
ous potential gradient may occur 
within this space close to the elec- 
trode. 

When the ground bed consists 
of a number of multiple rods uni- 
formly spaced over the area, the 
current which flows tends to di- 
vide among the rods approximate- 
ly in proportion to their individ- 
ual resistances. In this case the 
potential gradient will be lower 
than for a single electrode ground 
since the current in each rod is 
less. 

In Figure 8, the volcano at the 
left represents the potential gra- 
dient at the earth surface for a 
ground consisting of a single rod 
and the portion at the right is for 
a ground consisting of a number 
of rods in parallel. The lines 
above the ground surface repre- 
sent the relative ground potentials 
at the corresponding points. Note 
the very steep gradient around 
the single electrode which might 
be dangerous to anyone at or near 
such a point. 


Gradient may be hazardous 


Although a considerable reduc- 
tion in potential gradient may be 
obtained when a number of rods 
in multivle are used in a substa- 
tion ground bed, there may still 
be instances where the gradient 
can be hazardous to personnel. A 
high ground resistance with max- 
imum fault current flowing may 
result in a voltase at the ground 
surface that might be fatal to any- 
one walking in the vicinity. 

A method that is sometimes em- 
ploved to overcome possible high 
surface gradients consists of a grid 
or mat of wires or counterpoise 
buried just beneath the surface of 
the ground. Figure 9 shows one 
type of ground system with grid 
or counterpoise superimposed over 
the ground bed. 

The usual practice in installing 
these grid wires is to bury them 
about six inches below the surface 
of the earth. The grid spacing does 
not have to be maintained in both 
directions as small spacings be- 
tween parallel wires in one direc- 
tion are practically as effective 
as the same spacing between wires 
running parallel in both directions. 
The outer edge of the ground bed 
is assumed te be completely en- 
closed by ground rod interconnec- 
tion cables, 

The size of the grid wires need 
not be larger than about No. 8 
Awg, which has been used on 

(Continued on page 133) 


74 ELECTRICAL SOUTH for NOVEMBER, 1960 





GENERAL ELECTRIC 

LOWERS 
DISTRIBUTION 
TRANSFORMER 

OWNING COSTS 


> : Le: ~ 
-¢- o- & : T 





GENERAL @@ ELECTRIC 





PREFERRED-KVA RATINGS OFFER... 


oO ways to lower 
distribution 
transformer 

owning costs 


Another 
significant step 
toward lower 
ebtimw@lelean cee! 
transformer 
investment and 


operating costs 


Lower Changeout Cost Use of 
preferred-kva ratings can lower change- 
out costs since more load growth can 
be absorbed. Based on a changeout 
practice of 150 percent of rating and an 
annual load growth of six percent, trans- 
former replacement occurs on the aver- 
age of every 714 years. With preferred 
kva ratings, changeout would occur 
every 12 years, extending the trans- 
former life-on-the-pole 414 years. 


Lower Operating Costs Distribu- 
tion system operating costs can be low- 
ered by using standard preferred-kva 
ratings. When preferred-kva ratings are 
used, the average transformer load is 
less, lowering total losses. Lower copper 
losses more than compensate for in- 
creased core losses. Also since voltage 
regulation is related to copper loss, use of 
General Electric’s preferred-kva ratings 
also means better voltage regulation. 





General Electric’s preferred-kva distribution transformer program offers 
you five important ways to lower your total owning costs of distribution 
transformers. The preferred-kva concept is based on an extensive survey 
made among representative utilities across the country. The majority of 
those interviewed preferred standardizing on these 55° @ 65° transformer 
ratings: 5/5.6, 10/11.2, 25/28, 50/56, 100/112, and 167/187 kva. 


By standardizing on these preferred-kva transformer ratings from 
General Electric, you can own the highest quality transformers at lower 
total owning cost than ever before possible. 


Before you buy another transformer, let your G.E. Sales Engineer 
show you how you can lower your distribution transformer owning costs 


with preferred-kva ratings from General Electric. 


Lower Inventory Cost You can re- 
duce your transformer inventory costs 
by standardizing on preferred-kva rat- 
ings. For example, if present maximum 
stock requirements are 20 15-kva units 
and 35 25-kva units, a total stock of 55 
transformers is required. Standardizing 
solely on the 25-kva rating, total stock 
could be lowered to 44 units because of 
the diversity of need. 


Simplified Procedures Standardiz- 
ing on preferred-kva distribution trans- 
former ratings lowers the cost of such 
overhead items as ordering, record 
keeping and financial procedures. Sim- 
plifying these procedures plus simplifi- 
cation of transformer application meth- 
ods helps lower your total owning cost 
of General Electric distribution trans- 
formers even further. 


Lower Initial Price In addition to 
the other factors which contribute to 
lower distribution transformer owning 
costs, General Electric recently lowered 
the initial price of preferred-kva trans- 
formers as much as five percent. 

This action was taken to reflect man- 
ufacturing cost savings which result 
when utilities support this program by 
volume purchases of fewer kva ratings. 


Progress /s Our Most /mportant Product 


/, 


GENERAL & ELECTRIC 





NEW S-2 TERMINAL BLOCK ASSEM- 
BLY—with exclusive one-piece com- 
bination jaw and connector strap— 
permits an unbroken current path 
from meter blades to line wires for 
excellent electrical conductivity, low 
heat rise, for added reliability. sockets. 


General Eléctric Announces... 


NIEWES a 





NEW PLUG-IN TERMINAL, another 
General Electric S-2 exclusive, installs 
in seconds—without tools, and with- 
out removing any part of the meter 
socket . . . greatly simplifying shop or 
field conversion to five or six terminal 





SQUARE 
1 8 
I o Tod . ¢ =a J 


General Electric S-2 sockets—for all 100-amp serv- 
ices—offer two exclusive new features providing 
greater reliability, increased versatility. 
GREATER RELIABILITY is provided by unique 
one-piece combination jaw and connector strap—per- 
mitting an unbroken current path from meter blade to 
line or load wires with minimum heat rise. 
INCREASED VERSATILITY results from the 
only true plug-in terminal on the market today . . . 
installs in seconds—without tools—for easy conversion 
to five or six terminal socket. 


PLUS 6 EXTRA VALUE FEATURES 


1. Largest wiring space of any die-cast socket— 
144 cubic inches—permits fast, easy wiring. 

2. Die-cast aluminum case—plus baked-on finish 
—protects against corrosion and weather. 








EXCLUSIVE SQUARE DIE-CAST ALUMI- 
NUM CASE—with baked-on . alll- 
weather finish— gives maximum 
strength, corrosion protection . . . pro- 
vides full raintight construction .. . 
unitized hubs. And, modern styling 
eliminates sharp, hazardous corners. 





3. Lay-in wire connectors accommodate both 
aluminum and copper wire. 

4. Positive one-way knockouts provide a perfect 
knockout every time . . . eliminate prying or bending. 
5. Choice of neutral connectors—two channel or 
single lay-in neutral connector. 

6. Unitized hubs are cast as part of case . . . no 
extra charge for second hub at bottom. 


NOW AVAILABLE. Contact your G-E Sales Office or 
Authorized Distributor for full S-2 information. Or, write 
General Electric Company, Somersworth, N. H. 711-01 


METER DEPARTMENT 


GENERAL @@) ELECTRIC 


Southwire flags 
are flying high 

in the building wire 
field 








COMPLETE LINE~—FULL RANGE OF SIZES~—ALL UL APPROVED 


(Also available: MACHINE TOOL & APPLIANCE WIRE, FIXTURE WIRE, TELEPHONE WIRE) 


In the warehouse or on the job, Southwire building wire is preferred because 
it is top quality wire that is extra easy to handle. It is manufactured to Na- 
tional Electrical Code specifications and packaged with the folks in mind 
who sell and use it. Order any of these quality Southwire products and get 
fast Southwire deliveries — direct by our own trucks. 


@ Bare and Weatherproof Copper and 
Aluminum Line Wire 

@ Neoprene, Polyethylene, and 
VWP* (Vinyl) Weatherproof Copper, 
Aluminum and Triplex 

@ U.R.C. (DBWP, TBWP) Copper 

@ Copperweld® Conductors 

@ Copper and Aluminum Building Wire 

@ ACSR and All Aluminum Cable 


@ Galvanized Steel Guy Strand 
and Static Wire 


@ Aluminized Steel Guy Strand 
and Static Wire 

@ Aiuminum Alloy Wire 

@ Cable Accessories 

@ NM Sheathed Cable 

@ ALSO FABRICATORS DF COPPER AND ALUMINUM 
FOR WIRE AND CABLE MANUFACTURERS 
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ENGINEERED 
INTO 
BLACKBURN 
CONNECTORS... 


REUSA BILITY ! 


The big difference in Blackburn connectors starts with the way 
they are made. The basic material is high strength duronze, a 
silicon bronze alloy stronger than many structural steels. 


High percentage of threads, both bolt and nut, plus proper selection 
of ‘materials, reduces friction, increases thread efficiency and 
clamping force—clamping force is maintained on the conductors. 
Blackburn’s strict inspection assures uniform high quality. 


Blackburn connectors give better performance electrically. The 
greater thread efficiency provides a high clamping force that helps 
break through oxides on the conductor and improves conduc- 
tivity. This high initial conductivity is maintained permanently. 


F wove eerven 
“e ~ 
Crace 


Because of the better materials, precision workmanship and careful 
inspection, Blackburn connectors are reusable . . . over and over. 
Write for samples. 


Jasper 


BLACKBURN 


Corporation 


1525 Woodson Road > St. Louis 14, Mo. 
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“ALL NEW" Core 


Here are four places to look for new savings in 
the ALL NEW Kuhlman ’60 transformer: 

1. The coil—mechanically stronger with im- 
proved electrical characteristics and an “all 
new” core that offers more compactness and low 
copper and core losses. Savings: more trans- 
former for your dollar; less drain per trans- 
former on your system. 

2. The core—smaller, more efficient with fewer 
and shorter gaps is designed for minimum local 
flux concentration and maximum flux flow. 
Savings: More transformer per pound; more 
efficiency and operating economy. 


PREVIOUS GUARANTEE 


ec 
a 


1960 GUARANTEE 


PER CENT EXCITING CURRENT 


51015 2 37% 50 75 100 


3. Lower guaranteed exciting current—the result 
of new Kuhlman ’60 efficiency and lower losses 
—covers all popular ratings as shown above. 
Savings: Lower exciting current values conserve 
generating capacity and revenue-producing 
power. 
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and Coil Saves Revenue Dollars 


PREVIOUS GUARANTEE 


1960 GUARANTEE 


PER CENT REGULATION AT 0.8 P.F. 


510 15 2 37% 50 15 100 


4. Better guaranteed regulation—due to the 
lower impedance of the new redesigned coil— 
offers improved regulation in all popular ratings 
(see above). Savings: The customer gets full 
power; you get full revenue. 

In the face of rising costs, here’s one sure wa 
to save revenue dollars. Install ALL NE 
Kuhlman ’60 transformers. They are more 
efficient and cost less to operate. 


KUHLMAN 
TRANSFORMERS 


KUHLMAN ELECTRIC COMPANY, Birmingham, Mich. 
Manufacturers of transformers since 1894 
FACTORIES: Bay City, Mich. ¢ Crystal Springs, Miss. ¢ Salinas, Calif. 





MAINTENANCE ENGINEERS 
“Superforms require no 
tools for regular use... - 
they are readily adaptable 
for hot-line tools . . . they 
give us uniformity of ap- 
plication and result... 
they handle well!” 
Construction and Main- 
tenance Engineers .. . the 
men responsible for getting 
things done Fast, Right and 
at Low Cost .. . are mak- 
ing more and more use of 
Fanner Superforms, every- 
where! A-1580A 


“Superforms* handle well” 
CONSTRUCTION 


FANNER 


“PROTECTIVE TWIST”’ 


ARMOR RODS... 

Protect long-span T&D 
lines at supports 
LINEGUARDS... 

Protect short-span T&D 
lines at supports 

PATCH RODS... 

Repair damaged conductors 
TAP ARMOR... 

Protects conductor at 
tapping points 
FANNGRIPS... 

For dead-ending strands 
and conductors 
FANNSPLICES... 

Join two ends of conductor 
wire : 
PLASTIC PRODUCTS... 
For conductor surface 
protection 


FANNER 


The Fanner Manufacturing Co 
Brookside Park—Cleveland 9, Ohio 





New utility equipment 





L-M circuit reclosers 


Two new oil circuit reclosers, the 
first known to feature electronic con- 
trol, are now offered by Line Ma- 
terial Industries, Milwaukee 1, Wis- 
consin. Designated types RE and WE, 
the new reclosers embody all the ad- 
vantages of previous reclosers and 
provide increased flexibility and ease 
of installation, testing, and adjusting. 

Type RE reclosers are rated 400 
amperes continuous and can inter- 
rupt up to 4,000 amperes at 14.4 kv. 
Type WE reclosers’ can carry 560 
amperes continuously and interrupt 
up to 8,000 amperes at 14.4 kv. 

Both reclosers feature choice of 
two fast and four retarded time-cur- 
rent curves which can be employed 
in a sequence consisting of one, two, 


three, or four operations to lockout. 
Minimum-trip settings range from 
100 to 1,120 amperes and different 
reclosing intervals can easily be ob- 
tained. Ground-fault tripping can be 
provided for currents down to 50 
amperes. 

Types RE and WE reclosers can 
clear fault currents in 2% cycles or 
less over most of their operating 
ranges to insure good protection of 
conductors and equipment. 

Write in No. U-1101 on card, pg. 17 


Lapp Insulator slide rule 


A new slide rule chart listing com- 
plete string flashover values for all 
EEI-NEMA and fog type suspension 
insulators is available on request 
from the Lapp Insulator Co., Inc., Le 
Roy, N. Y. 

Suspension insulators are identified 
by type, size, and spacing, as well as 
by catalog number. The flashover 
values are arranged in such a way 
that simply selecting an insulator and 


Stes A Passi 


adjusting the slide for the number of 
units per string gives a reading for 
all flashover values for that particu- 
lar string. Flashover values for all 
suspensions, in strings of two to 25 
units, are listed on the slide. 

The flashover slide rule is attrac- 
tively printed in two colors on heavy 
stock and provides a convenient, use- 
ful tool for the engineer interested 
in distribution and transmission line 
design. 

Write in No. U-1102 on card, pg. 17 


GE pole-type transformers 


Redesigned 500/560-kva pole-type 
distribution transformers which offer 
substantial savings in cost and weight 
are manufactured by General Elec- 
tric’s Distribution Transformer Dept., 
1 Plastics Ave., Pittsfield, Mass. 

The new transformers represent 
the latest stage of the department’s 
redesign program for single-phase 
transformers from 250 through 500 
inva. 

Compared to the Powermaster line 
of transformers which General Elec- 
tric introduced in 1958 in conform- 
ance with EEI-NEMA standards, the 
new line of transformers is smaller 
in size, lighter in weight, and lower 
in both losses and price. 

The new 500/560 kva units are 
available in standard voltage ratings 
through 15 kv and are equipped with 
the mechanical features and acces- 
sories associated with smaller pole- 
type transformers. These features in- 
clude type C pole-mounting lugs, in- 
ternal operation tap changers, and 
wall-mounted HV bushings (five kv 
and below). 

Write in No. U-1103 on card, pg. 17 


Compression fitting line 


Anderson Electric Corp., P. O 
Drawer 2151, Birmingham 1, Ala., 
has introduced a new line of com- 
pression products which provide the 
industry with one of the first stand- 
ardized designs in compression fit- 
tings. 

An illustrated brochure is now 
available from Anderson, describing 
the compression connectors and new 

(Continued on page 86) 
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L-M 


ROUND- WOUND 
TRANSFORMER 


SRT simply replaces conventional transformer 
where you have a regulation problem. It 
requires no extra pole space, no additional 
wiring. Note the new electronic unit—mounted 
externally where it is not affected by oil 
temperature changes, and is easily accessible 
for changing midpoint settings if desired. 


ROUND-WOUND 
CORE-COIL 
ASSEMBLY 
WITH EXTRA 
TAPS ON 
PRIMARY 





ELECTRONICALLY 
CONTROLLED MOTOR 





— 


UNDER-LOAD 
TAP CHANGER 





Internal view, showing Round-Wound core-coil assembly, and under-load 
tap changer which is automatically controlled by the electronic sensing 
unit to regulate the secondary voltage. Midpoint may be set anywhere 
from 120 to 126 volts; the SRT automatically maintains this voltage within 


WMS 
Blectronie SRI 


Now in Full Production 


a 3¥2-volt band width 


For Immediate Delivery 


L-M’s exclusive Self-Regulating Distribution Transformer fully tested in actual 
service for two years. Now new electronic control on the SRT° offers greater 
flexibility in the field, easier accessibility, longer expected life. 


The Self-Regulating Transformer, developed 
by Line Material and put on the market in 
limited quantities two years ago, has been 
highly successful. By regulating right at the 
point of use, the SRT can solve both low- 
voltage and over-voltage problems and can 
provide better service for utility customers. 
Thus it greatly reduces customer complaints 
caused by voltage variations. Under most 
conditions, the SRT is the most economical 
means of voltage correction. -In addition, 
extensive utility tests have proved the SRT 
reliable and efficient. 


How the SRT Operates 


The SRT requires no additional pole space, 
no extra wiring. Instead, the SRT contains, 
in one tank, a distribution transformer with 
extra taps on the primary, a regulating mech- 
anism that is volt-sensitive on the secondary, 
and an automatically operated under-load 
tap changer on the primary. As secondary 
load fluctuates, the tap changer switches pri- 
mary turns in or out to keep secondary volt- 
age within a 344-volt band width around a 
predetermined 120 to 126 volt midpoint. 


Now With New, Field Tested 
Electronic Control 


The SRT was originally equipped with a 
hydraulic operating unit that proved extremely 
dependable and accurate. Further work by 
L-M research engineers has resulted in an 
electronic solid state control that thorough 
field testing shows is not only exceedingly 
accurate, but also completely flexible. It may 
be adjusted to any desired mid-point voltage 
while the transformer is operating without 
the use of instruments. 

Since the electronic unit is external to the 
tank, its components, therefore, are not af- 
fected by high oil temperatures associated 
with transformer loading. In addition, the 
total absence of moving parts assures life 
expectancy comparable to that of the trans- 
former without need for periodic inspection. 


Get Complete Details on SRT 

Ask your L-M Field Engineer to show you 
reports from utility companies having exten- 
sive experience with the SRT, and details on 
its operation and application. Or write Line 
Material Industries, Milwaukee 1, Wisconsin. 


LINE MATERIAL Industries 


McGRAW-EDISON COMPANY 


Distribution Thawsfoumers 


IODINE 
V GRAWE 
- 


FHISAN 
CUIQUINE* 


YOU BE THE JUDGE 
OF SRT VALUE 


Ask the L-M Field Engineer to pre- 
sent the evidence of value of the 
cool-running Round-Wound® 
Transformer, and the great new 
Electronic control. Then you be 
the judge! 


DISTRIBUTION TRANSFORMERS - RECLOSERS, SECTIONALIZERS AND OIL SWITCHES - FUSE CUTOUTS AND FUSE LINKS + LIGHTNING ARRESTERS - POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS + CAPACITORS - REGULATORS - OUTDOOR LIGHTING - LINE CONSTRUCTION MATERIALS - PORCELAIN INSULATORS - FIBRE PIPE 4 CONDUIT 





Tin-plated, clamp-type 
terminalis accommodate 
conductors from 76 to 
400 MCM, can be re- 
placed with compression 
terminals. 


Sieet hood protects con- 
tacts, minimizes icing. 
Wide-angle entry sur- 
faces guide cartridge into 
contacts. 


Expendable cap, expelled 
only on high faults, pro- 
vides accurate pressure 


ae 


High leverage 
hook ring oper- 
ates positive 
latch. 


Fuseholder lift ring secure- 
ly engages hookstick, aids 
cartridge removal or re- 


placement. , 


Upper contacts are silver- 
plated, self-aligning, self- 
wiping, have high thermal! 
capacity 


Extra-tough fuse tube, lined 
with top quality de-ionizing 
fibre for extended life. 


Heavy-duty NEMA 
mounting bracket. 


¢——. Bird- proofed insulator 


mounting. 


Strong, lightweight, high- 
est quality wet process 
porcelain insulator. 


Box-type cartridge termi- 
nal simplifies anchoring 
of 1, 2, or 3-tailed fuse 
link leaders. 





NEW KEARNEY 200 AMP “HX” CUTOUT 


Kearney substation-proved to positively and repeatedly 
interrupt 12,000 amperes at 7.8 KV...10,000 amperes at 15 KV 


No “blind” spots ...a highly efficient combination of single 
end venting and expendable cap double venting insures depend- 
able interruption throughout the entire fault range. . from 
low current values to maximum rated capacity of the cutout. 


On low and medium faults, expendable cap remains intact... 
tube vents only at bottom. Controlled spring loading and long 
travel of lower hinge toggle whips fuse cable out of cartridge 
to insure positive low current interruption. 


Expendable cap is expelled only on high faults. Resultant 
double end expulsion in line with fuse tube relieves gas 
pressure, equalizes interruption shock forces and prevents 
damage to cutout or bracket. 


Switchstick-operated positive latch prevents accidental cart- 
ridge dropout due to vibration, impact, or magnetic forces. 


Strong, durable, non-ferrous construction for long life, optimum 
performance. All current-carrying parts copper alloy. Silver- 
plated contacts. Stainless steel pins and springs. 


@ Fuseholders accept all conventional button-type links. 


@ Kearney “HX” Fuse Cutouts are available on single insulator, 


NEMA station-post, or centerbolt insulator mountings; also in 
100 ampere continuous ratings. 


Ask your Kearney Sales Representative for full 
information or write for “HX” Cutout Bulletin 


for better construction...safer maintenance... specify KEARNEY products 


JAMES R. KEARNEY CORPORATION 


4224-42 Clayton Avenue, St.Louis 10, Missouri 


PLANTS AT: ST.LOUIS « FAYETTEVILLE, ARKANSAS « SHENANDOAH, IOWA « CLARINDA, IOWA « GUELPH, ONTARIO, CANADA « ST. THERESE, QUEBEC, CANADA 
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OLOR EVOLUTION 


Triplex Secondaries by SOUTHERN ELECTRICAL Take on Lasting Color With HYPALON®* 


COLOR-CODED CABLES Insulated With HYPALON® Have 
These Major Advantages: 
Positive phase identification, permitting load 
balancing; 


Available in black, electrical red and electrical 
grey; 


Outstanding resistance to ozone; 
Excellent resistance to heat, chemicals, flame; 


Improved resistance to compression cutting 
when used on COMPRESTO® 


HYPALON® can be stripped freely at field 
temperatures; 


Electrical properties of HYPALON® permit its 
being rated as a 600-volt class multiplex cable. 


*Synthetic rubber covering with properties that exceed 
Two-Coat coverings for service drop cables. 


Hypalon® is a registered trademark of E. |. du Pont de Nemours & Co., Inc. 
Compresto® is a registered trademark of Southern Electrical Company. 


OLIN CONDUCTORS 


Waite 
METALS DIVISION Slin Electrical Conductor Sales ¢ Chattanooga, Tennessee 
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‘‘The Fanner people 
understand our store-room 
protrheit Superformed 
products are packaged right 
" ,. well identified . . . easy 
to handle and store ..- 
don’t get mixed up .-- - 
well catalogued . : and, 

on ‘sell 
the age tid of items 
that must be stocked, an 
readily available, 
aan gt 
rvisors. 
Seecadien this, and cooper- 


A-1592A 


“PROTECTIVE TWIST’ 


ARMOR RODS... 

Protect long-span T&D 
lines at supports 
LINEGUARDS... 

Protect short-span T&D 
lines at supports 

PATCH RODS... 

Repair damaged conductors 
TAP ARMOR... 

Protects conductor at 
tapping points 
FANNGRIPS... 

For dead-ending strands 
and conductors 
FANNSPLICES... 

Join two ends of conductor 
wire 

PLASTIC PRODUCTS... 
For conductor surface 
protection 


FANNER 


The Fanner Manufacturing Co 
Brookside Park—Cleveland 9, Ohio 





developments and improvements in- 
cluded. Several products covered are 
completely new to the market. 
Anderson can now recommend use 
of specific products for common dis- 
tribution line applications. Features 
of the new compression fitting line 
include standardized design, allow- 
ing use of other manufacturers’ tools 
and dies; current equalizing design, 
including thicker connector barrier 
walls to prevent overloads; greater 
ductility with improved aluminum 
alloy; and new “Tensiongrip” seal- 
ant for high-tension holding power 
and oxide-free connecting points. An- 
derson compression connectors are 
also color-coded. 
Write in No. U-1104 on card, pg. 17 


Breaker disconnect switch 


Type PEB hook stick switches have 
been added to the air switch line of 
Line Material Industries, 700 W. 
Michigan St., Milwaukee 1, Wis. 
These switches are available for out- 
door substation applications in the 
horizontal mounting position between 
station bus support and breaker bush- 


ing. With a momentary rating of 20,- 
000 and 40,000 amperes, the switches 
have a continuous current rating of 
600 and 1,200 amperes at voltages of 
115, 138, and 161 kv. 

The PEB switches meet all AIEE 
and NEMA specifications. They fea- 
ture ease of operation and positive 
action under adverse conditions for 
disconnecting applications. A special 
feature of this switch line is the ad- 
justable front contact mounting al- 
lowing for variations in structure 
elevations. 

Other features include positive 
latch and pry-out assembly, counter- 
balance spring, permanent lubrica- 
tion, and sealed current interchange. 

Write in No. U-1105 on card, pg. 17 


Insulated transformer cover 


To protect against outages caused 
by birds, squirrels, and other wild- 
life making contact between the 
transformer cover and bushing term- 
inal, a fully insulated cover is now 
being introduced as a standard item 
on distribution transformers made by 
the Pennsylvania Transformer Div., 
McGraw-Edison Co., Box 330, Can- 
onsburg, Pa. Units equipped with the 
new cover will include all pole-type 
transformers above five kv in the 


company’s “Pole Star” distribution 
line. 

The new insulated cover, which is 
finished by means of a special appli- 
cation of polyvinyl chloride, elimi- 
nates the need for bushing caps and 
other special devices to prevent ani- 
mal-caused outages. The sky-blue col- 
oring of the finish facilitates identifi- 
cation in storage and on poles. 

The cover possesses outstanding re- 
sistance to corrosion, and the same 
finish as that used on the cover will 
be provided on the entire transform- 
er at slight additional cost. Thus, 
transformer users with installations 
in highly corrosive areas, such as 
seashores or certain industrial sec- 
tions, will be able to take advantage 
of this added protection. 

Write in No. U-1106 on card, pg. 17 


Pacific Float line markers 


Devised to warn low flying air- 
craft against collision with trans- 
mission line crossings, a new hollow 
cone marker of light plastic is being 


introduced to the power industry by 
Pacific Float Co., P. O. Box 78, Dil- 
lard, Ore. 

Suspended at strategic points from 
transmission lines crossing water- 
ways or canyons, the bell-shaped 
warning markers are kept in con- 
stant motion by currents of air, a 

(Continued on page 90) 
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UARANTEED 


for 5 years — further proof of the exceptional quality built 
into every RT&E Transformer to save you money. The wisdom 
of this guarantee is borne out by the graph above. This typical 
mortality curve was developed from actual failure rates of 
one leading utility and covers all makes of transformers. It 
shows clearly that most transformer failures due to work- 
manship and materials occur during the first 5 years of use, 
the critical period covered by the RT&E guarantee. 


In addition to this 5 year guarantee against defective materials 
and workmanship, RT&E also guarantees all fully protected 
transformers unconditionally for one full year. 


RT ¢Econroration 
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PAPER-INSULATED 








Tiida 


TAL 


Single conductor, 1 KV and up 





STUER AL 


WN 


Three-conductor, 1 KV and up 
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Phelps Dodge paper-insulated power cables have a 
demonstrated record of long life in a great variety of 
designs for all types of applications—underground 
duct, direct burial, submarine and aerial. 


Paper-insulated cables have these important inher- 
ent characteristics that improve operating perform- 
ance and lengthen service life: 


e Extra high 60-cycle and impulse strength to 
withstand switching and lightning surges. 


Ability to handle large blocks of power in single 
cables of minimum dimensions. 


Positive protection against all contaminations, 
due to being hermetically sealed in an extruded 
metallic sheath. 


Paper-insulated cables can be supplied with either 
lead or aluminum sheaths. 


Phelps Dodge offers the widest range of high 
voltage cables to the electrical industry. 


PHELPS DODGE COPPER PRODUCTS 


300 PARK AVENUE, NEW YORK 22, NEW YORK 


Submarine, 1 KV and up Low-Pressure gas-filled, 8 KV and up 
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500 hour salt fog tests had little effect on 
aluminum cap (left), while ferrous cap 
(right) is badly corroded and damaged 
after the same amount of exposure. 


Chance aluminum fitted insulators can be 
handled easily without breaking because 
the square tongue keeps porcelain apart. 


Distribution 
Deadend Insulators 
have 
Corrosion Resistant 
Aluminum Fittings 


Here’s the new look in distribution 
deadend insulators... Chance 
Insulators with aluminum caps and 
studs. New in design. News because 
they’re the first insulators with 
corrosion-resistant all-aluminum 
hardware that makes them as much 
as 30% lighter than standard insu- 
lators and ideal for all types of dis- 
tribution deadend installations. Be- 
cause they are lighter, they’re easier 
to handle and install. . . simplify the 
lineman’s job when he’s hanging 
two or more insulators. And, be- 
cause the aluminum hardware is 
highly resistant to all weather and 
industrial corrosion factors, they 
have a longer service life. Your 
Chance Man has the full story. Get 
it. Then, use these new Chance Insu- 
lators for better distribution line 
construction. 


i» W.B. CHANCE COMPANY 


CENTRALIA, MISSOURI 
(A. B. Chance Company of Canada, Ltd., Toronto) — ¢140-32 





distinct improvement over the com- 
monly used spherical markers. Color 
impregnated in international orange, 
in accordance with international air 
safety codes, the conical devices are 
fabricated of fiberglass reinforced 
plastic and weight as little as four 
pounds apiece. 

Twenty inches high and 20 inches 
in diameter at the base, the mark- 
ers are readily suspended from 
crossing wires by means of split bolt- 
type hangers. 

Originally designed at the request 
of Douglas Electric Cooperative, Inc., 
Douglas County, Ore., the initial in- 
stallation of the air safety high line 
markers was at that utility’s Ten- 
Mile Lake crossing where they have 
been declared markedly successful. 
Cost of the markers is from $12 to 
$20 per unit, depending upon quan- 
tity. 

Write in No. U-1107 on card, pg. 17 


Temporary secondary rack 


A. B. Chance Co., 210 N. Allen 
St., Centralia, Mo., has designed a 
temporary secondary rack which 
holds secondary wires away from 
the pole while hot work is being 
done on the primary. The rack also 


can be used to hold hot conductors 
out of the way for pole removal or 
installation plus many other jobs 
where a conductor must be held out 
of the way. The rack is suspend- 
ed from the top of the pole by the 
use of rope. 

Write in No. U-1108 on card, pg. 17 


Synchro-verifier relay 


New synchro-verifier relay (type 
CVE) used to verify the condition of 
synchronism existing between two 
system voltages is available from the 
Westinghouse Electric Corp., P. O. 
Box 2099, Pittsburgh 30, Pa. The CVE 
relay is adjustable to provide a con- 
tact closing zone between plus and 
minus 20- and 60-degree phase angle 
difference between the two sources. 

This relay is connected to the two 
single-phase voltage sources on eith- 
er side of an open circuit breaker. 
When these two sources are in syn- 
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ALLIS-CHALMERS <0 


ORIGINATORS OF 5/8% STEP REGULATORS 


SFR Feeder Voltage Regulator 


Only exclusive unit construction delivers 


Why is unit construction so impor- 
tant to regulator users? Simply be- 
cause this design is basic to these 
many other extra-value A-C fea- 
tures you can see...advantages you 
can’t find on any ordinary regulator! 


You'll see continuous leads passing 
directly from the coils to the double- 
bolt terminals on the dial switch. 


You'll see 78 fewer bolted connec- 
tions only unit construction can 
offer. No leads to disconnect, no ter- 
minals to remove when you untank. 


You'll see better workmanship, 
since all connections are securely 


made and double-checked before 
unit is tanked! 

You'll see how much easier inspec- 
tions can be. To untank, remove 
cover bolts and control compart- 
ment retaining nuts. Then lift entire 
assembly from the tank... there’s 
no need to remove oil. 


Your nearby A-C office has the 
facts on single and three-phase sizes 
from 2,400 to 69,000 volts. ..in 
ratings up to 2,500 kva. Or write 
Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. 

A-1379 
Calibond is an Allis-Chalmers trademark. 


ELECTRICAL SOUTH for NOVEMBER, 1960 


CALI BAND 
TES] 
BA 
<pot : ) iy 
ov. pst kr, , 
<A OS 


CALIBAND control — At the twist of the con- 
trol knob, you can set or test voltage level 
and band width without changing voltage or 
interrupting regulated service. 
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will you love that 
photocontrol 

in December (1963) 
the way you did 

in June (1961)? 


Getting stung with 30,000 “inexpensive” photocontrols 
that all start failing off three years after installation is no 
joke, as you can imagine. What kind of people make and 
sell the controls you plan to buy — and are you getting 
the straight story from them? The Fisher-Pierce Co., 
59 Pearl St., So. Braintree 85, Mass. 


FISHER~ PIERCE 


Electrical and Electronic Equipment 
for Industry, Utilities and the Home 
AN AFFILIATE OF SIGMA INSTRUMENTS, INC 





chronism and equal in voltage, the 
relay contacts close to permit clos- 
ing the circuit breaker to connect the 
sources together. 

Features of the new CVE relay 
include lower volt-ampere burden, 
smaller case size and minimum mag- 
netic coupling between the two volt- 
age supply sources, and independent 
electrical circuits for the two sources. 

In addition, the CVE relay elim- 
inates the need for the companion- 
type CV relay previously used with 
the CI synchro-verifier. 

Write in No. U-1109 on card, pg. 17 


Inductive pick-up assembly 


A new pick-up assembly comprised 
of an induction coil enclosed in a 
post-type insulator is designed so 
that a conductor resting on the top 
of the insulator causes a proportional 
voltage to be induced in the coil. The 
assembly, made by the Fisher-Pierce 
Co., 42 Pearl St., S. Braintree 85, 
Mass., can be used for capacitor 


switching based on phase angle, cur- 
rent, or both; load limit tripping, 
checking, or warning; power direc- 
tion sensing; and line current meas- 
urement. 

Among the major advantages of the 
pick-up assembly are its low initial 
cost, economy, and safety of simple 
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ALLIS-CHALMERS 


9:16 — 16 minutes to drill 4 holes in concrete wall and add lead 
inserts to receive screws. 9:21 — 5 minutes to mount back panel 
to wall. 9:31 — 10 minutes to punch out knockouts and attach 
conduit. 9:33 — 2 minutes to put center case section in place and 


A-1360 


9:40 


tighten side screws. 9:38 — 5 minutes to pull cables and connect 
to terminals. 9:40 — 2 minutes to fasten front panel to center 
section with side screws. Installing time: 40 minutes instead of the 
usual hour and a half! 


35°70 smaller, lighter, new whisper-quiet dry-type transformers 
cut installing time in half! 


New A-C design eliminates common installation 
problems! Unique 3-piece case makes handling, wir- 
ing go like clockwork. 35% smaller and lighter, you 
can install them in 40 minutes instead of the usual 
90 minutes. 


And they’re whisper-quiet. Every known factor 
in subduing noise has been incorporated .. . core 
impregnation, core and coil assembly suspension 
isolated from case... plus use of nonresonate cas- 
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ing. Exclusive Curvacore construction lowers exciting 
current, core losses. 


This new 600-volt class indoor dry-type trans- 
former line is available in sizes 3 to 50 kva... for 
on-the-site load center applications where critical 
voltage must be maintained. 


See your nearby A-C office for detai!s or contact 
Allis-Chalmers, Power Equipment Division, Mil- 
waukee 1, Wisconsin. 


Curvacore is an Allis-Chaimers trademork 
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The Alumoweld technique of welding aluminum to steel 


means TOP PERFORMANCE... 
LONG LIFE... LOW COST 


et 


—/ 


Ss 
oe 
LIN . 
DX 
/ Me 


\ 


vay 4 
- 
VAN 
ae 


So 


A\ 
ea 


| 


——- 
ra 


e@ You cut costs and assure top performance of your overhead lines when you use 
Alumoweld for overhead ground wire, guys, messengers, and ACSR core wire @ You’ll have no 
maintenance worries because a thick cladding of pure aluminum permanently protects Alumoweld’s 
high-strength steel core from corrosion. In fact, Alumoweld has the same corrosion resistance as 
solid aluminum wire—and 33% of the electrical conductivity. Compared to steel, Alumoweld has 
three times the conductivity ... is 18% lighter . . . just as strong . . . and will last far longer. 
For overhead ground wire, Alumoweld is tops. The high strength-to-weight ratio permits stringing 
with smaller sags, thus increasing the mid-span clearance. Its excellent conductivity 
quickly discharges transient currents to ground—reduces service interruptions. 
For guys and messengers, Alumoweld gives long, trouble-free life because 
it cannot rust. And :t’s strong and easy to install. 
For core wire in ACSR Conductors, Alumoweld eliminates the danger 
of electrolytic action because it is compatible with solid aluminum wires. It coordinates 
the life of the strength members with that of the conductor members. 


Get all the facts on this low-cost wire and strand by writing today for bulletin E.D. 3000. 


COPPERWELD STEEL COMPANY 
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installation without line break-in, 
dead-ending, or service interruptions. 
The conductor is simply lashed to 
the groove in the insulator. 

The Model S467-1 pick-up assembly 
provides an output voltage directly 
proportional to the conductor cur- 
rent—'% volt output for 30 amperes 
of conductor current, one volt for 60 
amperes, etc. This ratio is linear with 
conductor currents up to 5,000 am- 
peres. The voltage output of the pick- 
up has a fixed phase relationship 
with the conductor voltage. 

Write in No. U-1110 on card, pg. 17 


Bundled conductor spacer 


“Hamburger bun” is the aptly de- 
scriptive name given to the new 
spacer for bundled transmission con- 
ductors made by the Aluminum Com- 
pany of America, 1501 Alcoa Bldg., 
Pittsburgh 19, Pa. Its nickname aris- 
es from the appearance of the two 
oval clamps at either end of the 
spacer’s helical spring body. 

Design of the new spacer provides 
column strength to resist short cir- 
cuit forces, and great flexibility in 
other directions to permit normal 
conductor movement. It incorporates 
a stainless steel spring, separating 
cast aluminum clamps. 

A variant design, responding to 
current utility industry interest in 
three - conductor bundles, has been 
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PRECISION “MULTIPLEX” — 
ONLY $12.70 


Your volume orders for nearly 400,000 fail- 
roof ision controls have cut our costs. 
ou save with a price that puts ore 

on every pole. e new Multiplex all 

A ~ ap but costs less than —- con- 


Gusteniest — backed by more field-service 
than high priced controls. 

Failproof — embodies the original Precision 

2-component a field proven on nearly 

400,000 installa 

Convenient — ae, pinolent quality con- 

trol made; fits all NEMA heads. 


Write or wire for quanti 
$12.70 Multiplex Controls - 


PRECISION 
MULTIPLE CONTROLS 
Pioneers in Automated Lighting Contro/ 


233 Chestnut Ridgewood, N. J., U.S. A. 


discounts on 
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produced by Alcoa. It is a “tri-spac- 
er,” using the same type of helical 
spring component, with spherical 
clamps. 

Write in No. U-1111 on card, pg. 17 


General Electric oil cutouts 


Two new oil cutouts, with appli- 
cations for load switching and over- 
current protection, are available from 
the General Electric Co., Lightning 


Arrester and Cutout Section, 1 Plas- 
tics Ave., Pittsfield, Mass. 

A new 15-kv oil cutout, rated 200 
amperes, has a 7,000-ampere inter- 
rupting capability. The 15-kv cutout 
is less expensive, lighter, and small- 
er than any other oil cutout of a 
similar rating on the market. 

A new 7.8-kv cutout, rated 200 
amperes, has a 5,000-ampere inter- 
rupting capability. Replacing a low- 
er-rated 7.8-kv cutout, the new cut- 
out incorporates improved compon- 
ents and thus is unchanged in ex- 
terior dimensions. 

In addition to standard metal-en- 
closed oil cutouts, special assemblies 
are available to meet specific re- 
quirements. Gang-operated mechan- 
isms provide for simultaneous 


1960 


switching for single or three-phase 
circuits. 

Oil cutouts provide fault current 
interrupting and load switching in 
hazardous locations, or where severe 
atmospheric conditions are a factor. 

Write in No. U-1112 on card, pg. 17 


Magnetic flotation for meters 


Sangamo Electric Co., Springfield, 
Ill., has introduced true magnetic 
flotation in two- and three-stator 
types P20 and P30 polyphase watt- 
hour meters. The magnetic flotation 
system replaces the ball and jewel 
bearing used in the superseded types 
P2 and P3 meters. This marks anoth- 
er step in expanding the newly de- 
veloped magnetic flotation system, 
which was recently introduced in the 
J3 single-phase watthour meter, into 
all types of Sangamo alternating cur- 
rent watthour meters. 

The floating system for polyphase 
meters is very similar to that of the 
J3. It consists of two bonded cylin- 
drical Alnico magnets located below 
the disk. The two magnets are po- 
sitioned so that their opposing mag- 
netic fields support the disk. The 
self-cleaning gap between the mag- 
nets is approximately 1/20-inch wide. 
Graphite rings and Cobenium pivots 
guide the disk. Delrin thrust plates, 
located in each end of the disk spin- 
dle, plus adjustable pivots provide 
positive control of disk position and 
endshake. 

The new flotation system, plus the 
proven slow speed and high torque 
characteristics of Sangamo polyphase 
meters, will further improve their 
sustained accuracy. 

Write in No. U-1113 on card, pg. 17 


Pengo super strong auger 


A new AA series 48- by 54-inch 
Pengo super strong earth auger has 
been developed by Petersen Engi- 
neering Co., Inc., 460 Kifer Rd., Santa 
Clara, Calif., for use on the most 
powerful earth boring machines in 
existence. 

The new super strong Pengo Auger 
is available in a full range of sizes 
in diameters of 24 to 48 inches in 
54-inch lengths. These same sizes plus 


' 





designed and built to meet your needs.. 


G1 k=Na a custom-made 
r—+V, Vik od a il a= od te 


Your worries are over from the moment you choose Killark 
custom-made switch racks because Killark provides a com- 
plete service — design to assembly. First, Killark prepares 
and submits a preliminary blueprint of the entire unit. 
drawn to your specifications. After approval, the switch 
rack is assembled, wired, and sealed at the factory by 
Killark workers with experience and equipment to do the 
job right. You receive a switch rack ready to install 


The two racks shown are examples of the type of custom- 
made units Killark can provide. Each has been made to 
meet the users exact specifications, and is completely pre- 
wired and pre-sealed. Killark’s rust-proof, non-sparking 
aluminum enclosures have been used throughout the assem- 
blies to give added years of trouble-free performance. 


You get these extras when you 
order Killark custom-made racks: 


Services of expert Killark engineers ¢ One supplier for 
all components e Dependable Killark aluminum enclosures 
e Fast delivery e Easy installation. 


Racks for outdoor or indoor, hazardous 
or non-hazardous locations. Write for 
complete literature. 


ELECTRIC MANUFACTURING CO. 


Vandeventer and Easton Aves. . St. Louis 13, Mo. 


Sales Representatives and Warehouse Stocks in Principal Cities 


.exactly 


a full range of sizes from 54 to 96 
inches are available in the twin 
helix type. All sizes use the same 
standard Pengo pilot bit and the new 
extra strong #20A70_ reversible 
forged Pengo wisdom tooth. 

The new auger is designed for bor- 
ing in coral, basalt, and other ma- 
terials too severe for the types of 
Pengo augers and teeth in general 
use. 

Write in No. U-1114 on card, pg. 17 


Braidless side break switch 


A new braidless, center, side break 
switch is now being supplied by 
Southern States Equipment Corp., 
Hampton, Ga. 

Designated the Type GG, the new 
switch is available in voltage ratings 
from 34.5 kv through 161 kv and in 


continuous current ratings of 600 and 
1,200 amperes. 

The new switch features a unique 
swivel assembly, providing low re- 
sistance current transfer points, ade- 
quate capacity for short circuit cur- 
rent, and freedom from corrosion 
and contamination. 

Both insulator stacks of the GG 
rotate for switch operation. It is ex- 
ceptionally easy to operate and has 
good ice breaking characteristics. 

Write in No. U-1115 on card, pg. 17 


Duracor plastic insert 


A significant new safety factor for 
the men who man aerial elbows used 
in electrical construction and line 
maintenance work is now being in- 
troduced by the Holan Corp., of 
Cleveland, Ohio. Holan is now offer- 
ing their product with a Duracor re- 
inforced plastic structural member in- 
sert in the upper arm for the ulti- 
mate in insulation. Duracor is a prod- 
uct of the Ceilcote Co., 4832 Ridge 
Rd., Cleveland 9, Ohio. 

Working up to 55 feet in the air, 
linemen in direct contact with high 
voltage wires are insulated from the 
ground by the Duracor reinforced 
plastic insert. Fabricated with flex- 
ural strength of 38,000 psi, the light- 
weight Duracor insert also serves as 
an integral component of the elbow 


Killark Supplies Everything But the Curent! 
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structure. 








In recent laboratory dielectric tests, 
the Duracor insert successfully with- 
stood a jolt of 100,000 volts for one 
minute. Strength tests proved the 


Duracor section has a safety factor of 
five to one. In addition, a standard 
AIEE 50,000 volt/ten-second spray 
test was conducted with highly satis- 
factory results. 

Write in No. U-1116 on card, pg. 17 


Bolted stirrup clamp 


Protection against accidental re- 
moval during installation is provided 
by the novel main wire snap grip of 
the new SC series of bolted stirrup 
clamps offered by the Jasper Black- 
burn Corp., 1525 Woodson Road, St. 
Louis 14, Mo. 

Stirrup ends are specially con- 
toured to provide a strong mechan- 


Consider the unique features 


OMUISEN OUMNH OSMALINTD 


This exclusive design offers many advantages in a sliding bus 
support clamp: two stainless steel excursion rods... wide 
support to provide high cantilever strength... movement in 
only one direction—no pivoting or side chatter... heat- 
treated, high strength aluminum . .. anodized bolts. The Type 


ically interlocked electrical connec- CAIAL is another example of Southern States engineering. 


tion to the clamp body. This con- 
nection is then permanently com- 
pression-sealed against oxidation or 
corrosion. 

Only two clamps are required to 
cover a main. wire range from No. 4 
AWG to 397.5 ACSR. Aluminum or 
copper stirrups are furnished either 
straight or angled. Hex or eye nuts 
are optional. 

Write in No. U-1117 on card, pg. 17 
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New series of tables extended to include larger hourly rates 


A NEw series of estimating tables, completely revised 
in the light of more recent jobs and experience, are 
presented in this issue and will appear from month to 
month in forthcoming issues. These electrical estimating 
data sheets cover iabor only and are arranged alpha- 
betically with the basic material headings as a title for 
each tabulation. 

Labor units given in these tabulations are based on 
a minimum of interference during work progress. The 
averages listed do not provide for abnormal] job con- 
ditions, and any such abnormal conditions will require 
adjustments by the user, based on his experience. 

The work units covered by each table are composed 
of one or more separate but closely related operations 
necessary for the' complete installation of a particular 
basic item of electrical equipment. These operations as- 
sociated with the basic material are described at the 
bottom of each table. 

Most of the electrical estimating tabulations follow 
the same form. Column 1 at the left shows the size of 
the material to be installed. The second column from 
the left gives the time required to install the material, 
and it should be noted especially that this “productiv- 
ity” column may be based on individual units or in the 
case of cable or conduit on units of 100 feet or 1,000 
feet. The abbreviations “Ea.” for each, “C” for hun- 


dreds, and “M” for thousands in Column 2 indicate the 
basis of the labor hours. 

Columns 3 to 13, from the left, give the actual labor 
costs in dollars per unit of instalation, at various hour- 
ly wage rates. 

When calculations are being made for an hourly wage 
rate that doesn’t correspond to any of the rates listed 
in Columns 3 to 13, the user may multiply the number 
of hours in Column 2 by 100 and this will give the 
labor cost based on an hourly wage rate of $1 per hour. 
By multiplying this by the hourly wage rate that actu- 
ally applies in the user’s locality, the exact labor cost of 
the operation may be obtained. Labor costs obtained 
in this way will be for units, hundreds of feet, etc., as 
given in heading of Column 2 of the table. 

The labor units covered by the tables represent di- 
rect job labor costs and do not include delivery of ma- 
terial to site, engineering, estimating, or any other in- 
direct cost. 

As will be noted, some of the electrical estimating 
tabulations to be given will be for independent opera- 
tions, such as excavating, backfilling, etc. These are 
included for use in preparing estimates on work of a 
special nature not covered under a specific table head- 
ing 


Tables will appear in alphabetical order. 
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E-10I- LABOR: INCLUDES HANDLING MATERIAL AT SITE, DRILLING OR NOTCHING ACCESS HOLES, 
BENDING AND OFFSETS, INSTALLING ANCHORS, CUTTING, THREADING AND 


REAMING AND INSTALLING CONDUIT AND ATTACHING AT TERMINUS. 
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CONDUIT IN WOOD STORE BUILDINGS 
SURFACE MOUNTED THIN WALL 
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CONDUIT IN CONCRETE STORE BUILDINGS 
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Know the law 





Municipality licensing 
electrical contractors 


THE PROBLEM: In a state where, 
apparently, there is no provision 
for state licensing of electrical 
contractors, the legislature author- 
ized municipalities to “regulate” 
electrical installations, etc. There 
is also a general state law em- 
powering municipalities to safe- 
guard by ordinance the public 
health, safety, etc. Did this author- 
ize a city to adopt an ordinance 
requiring electrical contractors to 
secure licenses after demonstra- 
ting their qualifications to engage 
in that business? 

CouRT’s ANSWER: No. So de- 
cided the Iowa Supreme Court in 
the case of Mason City v. Zerble, 
93 N.W. 2d 94. The court recog- 
nized that in some states the 
courts have decided that power of 
a municipality to “regulate” an 
occupation implies power to re- 
quire those engaging in it to se- 
cure a municipal license. But the 
Iowa court inferred that the legis- 
lature of that state has manifested 
intention to the contrary, because 
other statutes conferred power to 
“regulate and license” certain oc- 
cupations. 

In other words, usually when 
the Iowa legislature has intended 
to confer the power to license it 
has authorized regulation and 
licensing, not merely regulation. 
When similar question shall rise 
in other states the courts may be 
influenced by this decision in 
reaching their own conclusions. 


Scope of the ordinance 


Section 20 of the ordinance 
read: 

“Licenses Required. No person, 
firm or corporation shall engage 
in the business of installing, main- 
taining, altering or repairing any 
electrical equipment within the 
scope of this ordinance unless such 
person, firm or corporation shall 
have obtained from the City of 
Mason City an Electrical Con- 
tractor’s license, nor shall any 
such Electrical Contractor employ 
any but licensed electrical jour- 
neymen, employed by and work- 
ing under, the direction of the 
holder of the license for one of 
the classes of licenses prescribed 


100 


by this ordinance for apprentices 
working under the supervision, 
direction and control of a licensed 
electrical journeyman; except that 
the holder of existing electrical li- 
censes or certificates granted by 
the city may be issued renewals of 
their licenses or certificates with- 
out taking the examinations here- 
in provided for; and also with the 
exception that no license shall be 
required in order to execute or 
perform any of the classes of elec- 
trical work exempted by the pro- 
visions of this ordinance. No li- 
cense shall be required for the 
following described work: 

“(a) Any of the three (3) classes 
of electrical work for which no 
permit is required as provided in 
Section 7 hereof.” 

“(b) Any work involved in the 
erection, installation, repairing, 
remodeling or maintenance of 
elevators, dumb-waiters or esca- 
lators, not including electrical 
equipment for supplying current 
to the control panels of elevators, 
dumb-waiters or escalators.” 

“(c) The assembly, erection and 
connection of electrical equipment 
by the manufacturer of such 
equipment, but not including any 
electrical equipment other than 
that involved in making electrical 
connections on the equipment it- 
self, or between two or more units 
of said equipment.” 

Section 20 provides for three 
classes of licenses: An electrical 
contractor’s license, an electrical 
maintenance license, and an elec- 
trical journeyman’s license. Sec- 
tion 21 fixes the annual fees to be 
charged for licenses. Section 23 re- 
quires the holder of a class L or 
electrical contractor’s license to 
furnish a $5,000 bond with condi- 
tions not important here. The 
ordinance requires a permit from 
the city before any major elec- 
trical work can be done, and that 
no one except a holder of a class 
L license, the electrical contrac- 
tor’s license, may apply for or se- 
cure this permit. 


Municipal power is limited 


The court said that the case was 
governed by these fundamental 
rules of law: 

Municipal corporations are 
wholly creatures of the legisla- 
ture. 

Municipal corporations possess 


by Arthur L. H. Street 


and can exercise only the powers 
(1) expressly granted by legisla- 
ture, (2) necessarily or fairly im- 
plied in or incident to powers ex- 
pressly granted, and (3) indis- 
pensably essential—not merely 
convenient—to declared objects 
and purposes of municipality. 

Generally, a grant of power to 
municipalities to regulate  in- 
cludes the power to license, with- 
in reasonable limits. 

Under statutes, when legislature 
meant to grant power to license it 
was essential to use the word 
“license.” 

Grants of power to municipali- 
ties are strictly construed against 
authority claimed, and where 
there is uncertainty or reasonable 
doubt as to its existence it must be 
denied. 


Year's wait can affect 
oral contract validity 


In Most, if not all, states there 
is a statute to the effect that an 
agreement not to be performed 
within one year from the making 
thereof shall not be binding unless 
evidenced by a writing signed by 
the party to be bound. The Ken- 
tucky Court of Appeals lately de- 
cided that, under such a statute, 
an oral agreement by defendant, 
made in May, to employ plaintiff 
for one year commencing August 
lst, was not binding where de- 
fendant refused to permit plaintiff 
to start working. (Willis v. Willis, 
329 SW 2d 205.) 

But had defendant permitted 
plaintiff to begin work August 1, 
then the contract would have been 
validated for one year from that 
date. 


Tenant's liability 
on electrical bill 


WHEN A BUSINESS is conducted 
on leased premises forming only 
part of a building that receives 
electrical services, and repairs are 
partly for the exclusive benefit of 
the lessee and partly for the bene- 
fit of the entire building, an elec- 
trical contractor undertaking to 
make the repairs at the instance 

(Continued on page 130) 
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ry Understanding the Code 


By Walter R. Stone 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electric Utilities 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 


@ SwiTcHEs and circuit breakers 
which are used for motor dis- 
connecting means are required by 
Section 430-101 of the Code to be 
“.. Capable of disconnecting 
motors and controllers from the 
circuit.” The requirements for this 
“capability” are not the same for 
all motors, however. In other 
words, the disconnecting means is 
required to be either a circuit 
breaker or a motor circuit switch 
rated in horsepower for some 
motors but not for others. 

For instance, the disconnecting 
means for a stationary motor of 


not over 1/8 hp may be a plug 
fuse as permitted by Section 430- 
109(a). Very few, if any, com- 
petent electricians, however, would 
make an installation which de- 
pended upon using any type of fuse 
for a disconnecting means for any 
size motor or for anything else. 

For stationary motors larger 
than % hp, the requirements for 
the disconnecting means are much 
more strict. 

For motors of 2 hp or less and 
300 volts or less, the disconnecting 
means may be a_= general-use 
switch with an ampere rating not 
less than twice the motor full-load 
current rating. For a-c motors, a 
general-use a-c snap switch may 
be used where the motor full-load 
current rating does not exceed 80 
per cent of the switch rating. 
(General-use a-c/d-c snap switches 
cannot be used for this purpose.) 


Motor range 2 to 50 hp 


For stationary motors larger 
than 2 hp, but not larger than 50 
hp, the motor disconnecting means 
is required by Section 430-109 to 


on~ 


~ 
5 


al 


be either a circuit breaker or a 
motor circuit switch rated in horse- 
power except that for a motor 
with an auto-transformer type of 
controller, a general-use switch 
may be used where all of the fol- 
lowing provisions are met: 

“(1) The motor drives a gener- 
ator which is provided with over- 
current potection. 

“(2) The controller (1) is capa- 
ble of interrupting the stalled- 
rotor current of the motor, (2) is 
provided with a no-voltage release, 
and (3) is provided with running- 
overcurrent protection not exceed- 
ing 125 per cent of the motor full- 
load current rating. 

*(3) Separate fuses or a circuit- 
breaker, rated or set at not more 
than 150 per cent of the motor 
full-load current, are provided in 
the motor branch circuit.” 

As stated above, all of the pro- 
visions in the above quoted para- 
graphs must be complied with as 
well as the use of a transformer 
type controller before a general- 
use switch is permitted to be used 
for the disconnecting means for a 





Code test questions 


1. For stationary motors of % 
hp or less, a plug fuse may serve 
as the disconnecting means. True 
or false? 

2. Every switch in the motor 


branch circuit which is within 
sight of the motor controller is re- 
quired to be a motor circuit 
switch rated in horsepower for an 
across-the-line full-voltage-start 
motor of over 2 hp up to and in- 
cluding 50 hp. True or ‘false? 

3. Attachment caps and recep- 
tacles are not permitted to be used 
as the disconnecting means for 
portable motors of over 2 hp. True 
or false? 

4. The disconnecting means 
shall have a carrying capacity at 
least equal to 115 per cent of the 
nameplate current rating.of the 
motor. True or false? 

5. The motor running overcur- 
rent (overload) protective device 
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for a motor of over 600 volts shall 
be a device other than a circuit- 
breaker, and it shall be in a sepa- 
rate enclosure from the controller. 
True or false? 


6. Motors shall be installed in 
fire resistant motor rooms if the 
operating voltage exceeds: 

(a) 300 volts. 

(b) 600 volts. 

(c) 7500 volts. 

Which is correct? a? b? or c? 

7. Exposed live parts of motors 
and controllers shall be guarded 
against accidental contact by en- 
closure or by location if the oper- 
ating voltage between terminals is: 

(a) 50 volts or more. 

(b) 150 volts or more. 

(c) 600 volts or more. 

Which is correct? a? b? or c? 

8. The frames of stationary 
motors shall be grounded where 
the motor operates with any 
terminal at more than: 


(a) 50 volts to ground. 

(b) 150 volts to ground. 

(c) 600 volts to ground. 
Which is correct? a? b? or c? 


9. Controller cases, except those 
attached to ungrounded portable 
equipment and except the lined 
covers of snap switches, are re- 
quired to be grounded: 

(a) only if the voltage exceeds 
250 volts to ground. 

(b) only if the voltage is 750 
volts or more between conductors. 
(c) regardless of the voltage. 
Which is correct? a? b? or c? 


10. A junction box to house the 
motor terminals of a fixed motor 
may be separated from the motor 
not more than: 

(a) 18 inches. 

(b) 6 feet. 

(c) 10 feet. 

Which is correct? a? b? or c? 

Correct answers may be found 
at end of article on page 107. 


ELECTRICAL SOUTH for NOVEMBER, 1960 





motor in this size range. Other- 
wise, either a circuit-breaker or a 
motor circuit switch rated in 
horse-power is required. 


Motors above 50 hp 


For a stationary motor larger 
than 50 hp, the disconnecting 
means may be a general-use switch 
or even an isolating switch. Iso- 
lating switches, where so used, are 
required to be marked plainly: 
“Do not open under load.” 

The disconnecting means for a 
portable motor of any size may be 
an attachment cap and receptacle. 
For large portable motors, the at- 
tachment caps and _ receptacles 
usually are designed especially for 
the motors which are to be plugged 
in, such as for large motors on oil 
barges which plug into receptacles 
that have been installed especial- 
ly for them on the docks. This pro- 
vides plug-in power for unloading 
the barges without the barges 
having to provide power for run- 
ning the large motors. (Although 
not required by the Code, such 
large plug-in devices are usually 
provided with circuit-breakers or 
motor circuit switches ahead of the 
receptacles.) 

The motor disconnecting means 
is required by Section 430-102 to 
be located within sight of the 
motor controller or be capable of 
being locked in the open position. 

The motor disconnecting means 
is required by Section 430-103 to 
disconnect the motor controller as 
well as the motor itself from all 
ungrounded supply conductors in 
the motor circuit. In other words, 
when the motor disconnecting 
means is open, there should be no 
current to any conductor leading 
to either the motor or to the motor 
controller, except that the control 
circuit, as distinct from the motor 
circuit supplying the controller, 
may be provided with a separate 
disconnecting means. 

In such cases where the control 
circuit is provided with a separate 
disconnecting means, as permitted 
by Section 430-74, both this con- 
trol circuit disconnecting means as 
well as the motor disconnecting 
means would have to be open, of 
course, before the controller would 
be “dead.” 

Where two disconnecting means 
are used, they should be adjacent 
one to the other. (See Section 430- 
74 and this department in the 
October, 1960, issue of ELECTRICAL 
SouTH.) Where the control cir- 
cuit has a separate disconnecting 
means, current to the control cir- 
cuit will not supply current to the 


motor when the motor disconnect- 
ing means is open. 

Section 430-104 requires the 
motor disconnecting means to be 
so designed that they will indicate 
whether they are in the open or 
the closed position. 

Grounded conductors are usual- 
ly, and preferably, not opened by 
the motor disconnecting means. 
However, this conductor may be 
so opened but only as permitted by 
Section 430-105 which requires in 
such cases that all ungrounded 
conductors of the circuit be dis- 
connected simultaneously with the 
grounded conductor. 

A service switch is not permitted 
to be used as the motor disconnect- 
ing means unless the total load 
connected to the service switch 
consists of a single motor only. 
This eliminates lights or any load 
whatsoever other than the single 
motor. Even then the _ service 
switch, to be so used, is required 
by Section 430-106 to be suitable 
and approved for the purpose (for 
the type and size of motor, etc.) 
according to the provisions of 
Article 430 and to be within sight 
of the motor controller or be 
capable of being locked in the 
open position. 

Motor disconnecting means are 
required by Section 430-107 to be 
readily accessible. 


A special requirement 


Section 430-108 requires every 
switch in the motor circuit which 
is within sight of the motor con- 
troller to comply with the pro- 
visions of Part H of Article 430. 
This means, for instance, that 
where, by these provisions, a 
motor disconnecting means is re- 
quired to be a circuit-breaker or 
a motor circuit switch rated in 
horsepower, a plain isolating or 
general-use switch cannot be 
placed within sight of the motor 
or its controller even though a 
proper disconnecting means has 
already been provided somewhere 
else in the circuit. 

On the other hand, if a circuit- 
breaker or switch which meets 
these requirements has _ been 
placed within sight of the motor 
controller, then a_ general-use 
switch may be placed in the same 
motor circuit but out of sight from 
the motor controller, such as at a 
remote point of supply for the 
motor branch circuit. 

Although the Code does not 
specify a maximum size require- 
ment for motor disconnecting 
means, Section 430-110 does pro- 
vide a minimum size requirement 
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for such devices. (Section 430-52, 
as discussed in the September, 
1960, issue of ELECTRICAL SouTH, 
specifies maximum size require- 
ments for motor branch-circuit 
short-circuit and ground-fault pro- 
tective devices. This, in turn, has 
the effect of placing a maximum 
size on the disconnecting means.) 

Actually, however, where the 
required overcurrent protective de- 
vices do not exceed Code require- 
ments, there would not be a Code 
violation if, say, a 50 hp unfused 
safety switch were to be installed 
as the disconnecting means for a 
5 hp motor or, as far as that goes, 
for a 1/8 hp motor. As stated 
above, however, there is a mini- 
mum size for motor disconnecting 
means. 


Minimum switch sizes 

This minimum, which is requir- 
ed for all motors by Section 430- 
110, but which is superseded for 
some motors by the mininium 
horsepower ratings required by 
Section 430-109 discussed above, 
is that the disconnecting means 
must have a current-carrying ca- 
pacity of at least 115 per cent of 
the motor nameplate full-load cur- 
rent rating. 

Sealed hermetic-type refriger- 
ation compressor motors have this 
115 per cent minimum require- 
ment, also. But where minimum 
horsepower ratings are also re- 
quired for some sizes, the correct 
horsepower rating can be deter- 
mined by Tables 430-148 through 
430-150 and from Table 430-151, 
selecting the next higher rating 
where the nameplate and locked 
rotor currents do not correspond 
with the currents shown in Tables 
430-148 through 430-150. If two 
different horsepower ratings are 
obtained when applying Tables 
430-148 through 430-150 on the one 
hand and Table 430-151 on the 
other, the larger of the two ratings 
must be used. 


Combination switches 


Certain types of switches or 
circuit-breakers may, by the pro- 
visions of Section 430-111, be used 
as a combination motor disconnect- 
ing means and motor controller. 
For the relatively rare occasions 
where this may be desired, the 
switches or circuit-breaker so used 
must comply with the require- 
ments of Section 430-83 for con- 
trollers. (These requirements were 
discussed in the October, 1960, 
issue of ELECTRICAL SOUTH) In 
addition, the device so used must 
open all ungrounded conductors to 
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the motor, must be protected by an 
overcurrent device which opens all 
ungrounded conductors supplying 
it, and must be one of the follow- 


(1) A manually operable air- 
break switch; (2) a manually 
operable circuit-breaker; or (3) an 
oil switch where the circuit rating 
does not exceed 600 volts or 100 
amperes unless under expert super- 
vision in which case higher ratings 
may be used by special permission. 
An auto-transformer type control- 
ler is not included in this category. 
Where this type controller is used, 
there must be a _ disconnecting 
means which is separate from the 
controller. 

Each motor is required by Sec- 
tion 430-112 to have its own 
separate disconnecting means ex- 
cept as follows for motors of 600 
volts or less: 

(1) Two or more used to drive 
the several parts of a single ma- 
chine, such as wood working ma- 
chines or cranes, may have a 
single disconnecting means for the 
entire group. 

(2) Two or more motors each not 
exceeding 6 amperes or 1 horse- 
power may be used on a single 
branch circuit protected at not 
more than 20 amperes at 125 volts 
or less, and 15 amperes at 600 volts 
or less. 

(3) Two or more motors which 
are within a single room and with- 
in sight of a single disconnecting 
means are not required to have 
individual disconnecting means on 
each motor. Where a single dis- 
connecting means is permitted to 


> 


be used for a group of motors, the 
disconnecting means so used is re- 
quired to have a rating equal to 
the rating which would be required 
for a single motor with a current 
rating equal to the sum of the 
horsepowers or current of all of 
the motors in the group. The 
rating based on this sum applies 
to the disconnecting means only 
and not to any overcurrent de- 
vices. 


Voltages above 600 


Motors which operate at poten- 
tials exceeding 600 volts have pro- 
visions in addition to those for 
motors which operate at potentials 
of 600 volts or less. These addition- 
al provisions, as stated in Section 
430-121, are in recognition of 
“_,..the additional hazard due to 
the use of high voltage.” 

Motors operating at more than 
7,500 volts between conductors are 
required by Section 430-122 to be 
installed in fire resistant motor 
rooms. 

Motor running overcurrent 
(overload) protection for motors 
of over 600 volts is required by 
Section 430-123 to be either a 
circuit-breaker or an overcurrent 
device integral with the motor 
controller which, in the event of 
an overload, will simultaneously 
open all — repeat — open all un- 
grounded motor conductors. 

Special provisions for short- 
circuit and ground-fault over- 
current protective devices for 
motors of over 600 volts are re- 
quired by Section 430-124. This 
section states that one of the fol- 
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Fig. 1—A simplified current-differential relay system is shown at (A). 
The same system is shown in (B) but with a fault and fault current 
flowing in overcurrent coil OC. A percentage-differential relay system 
is shown in (C). Large high voltage motors are usually protected by a 
system similar to that shown in (C). RC indicates restraining coils. 
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lowing types of overcurrent de- 
vices shall be provided for such 
high voltage motors: 

“(a) A circuit-breaker of suit- 
able rating so arranged that it can 
be serviced without hazard. 

“(b) Fuses of the oil-filled or 
other suitable type. Fuses shall be 
used with suitable disconnecting 
means or they shall be of a type 
which can also serve as the dis- 
connecting means. They shall be 
so arranged that they cannot be 
re-fused or replaced while they 
are energized. , 

“(c) Differential protection may 
be employed to protect an alter- 
nating-current motor, the motor 
control apparatus, and the branch- 
circuit conductors against over- 
current due to short circuits or 
grounds. When all these elements 
are included within the protected 
zone of a differential protective 
system, the ratings or settings 
specified in Section 430-52 do not 
apply.” 

The ratings or settings specified 
in Section 430-52 referred to above 
are those which enable the motor 
to start without needlessly opera- 
ting the short-circuit overcurrent 
protective devices and which are 
required to be. within the maxi- 
mum percentage limits listed in 
Tables 430-152 and 430-153. When 
differential overcurrent potective 
devices are used the relay elements 
respond to a predetermined differ- 
ence between the value of the in- 
going and outgoing currents enter- 
ing and leaving the protected zone. 


Differential protection 


A simplified sketch of a current- 
differential relay protective sys- 
tem is illustrated in Figure 1 (A). 
The system between the current 
transformers (marked CT) is the 
protected zone. This zone could be 
a portion of a circuit, as shown, or 
it could be a motor winding. The 
secondaries of the CTs are joined, 
and the coil of an overcurrent re- 
lay (marked OC) is connected 
across this circuit. The primary 
current flow, indicated by the ar- 
row heads, causes the secondary 
current to flow as indicated by 
arrow heads in the secondary cir- 
cuit. Since this flow is balanced, 
no current flows through the over- 
current relay. 

If a fault, such as a short-circuit, 
develops, however, in the protect- 
ed zone as indicated by the X in 
Figure 1 (B), then current will 
flow through the overcurrent coil 
and cause it to operate, opening 
the circuit-breaker to the load. 

A percentage-differential relay 
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The New L & P Catalog Is — 


BIG... BRIGHT... and USEFUL 


Just off the press is the biggest catalog in L & P’s his- 
tory — and the most informative and easy-to-use. Con- 
taining over 200 pages, this bright and colorful catalog 
has new pictures of every lighting fixture in the L & P 
fluorescent and Delta incandescent lines. 


Among the fluorescent fixtures included are enclosed 
commercials, open commercials, industrials, strips, cor- 
ridors, troffers and squares, and illuminated ceilings. 
Clear and helpful descriptions of the type, construction, 
electrical specifications, mounting and finish of each 
fixture are given, as well as ordering information and 
test, dimensional, and mounting data. 


Nearly 100 pages of the new book are devoted to simi- 
larly complete illustrations and descriptions of L & P’s 
full Delta incandescent line. Among the many types in- 
cluded here are concentric rings, hi hats, squares, rounds, 
bullets, up-down lites, bracket lites, exit lites, etc. Spot 





ye LIGHT & P 
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illustrations suggest uses for each fixture, and details of 
electrical data, finish, dimensional data and ordering 


information are given. 


Most outstanding feature of this new catalog is the 
down-to-earth, practical manner in which it was de- 
signed and produced. It was designed as a real working 
tool for everyone who must specify lighting fixtures, 
and it succeeds in being just that. Tabbed index pages 
for each section make it easy to find any desired type 
of fixture in seconds. 


This new L & P catalog is yours for the asking, without 
charge. Just fill out the coupon below, and mail to L 
& P Lighting, Olive Branch, Mississippi. 


L & P LIGHTING 


Olive Branch, Miss. 


Please send me a copy of your new L & P catalog. 


Name 
Title 


Firm___ 


OWER UTILITIES CORP. 


OLIVE BRANCH, MISS. 
1035 FIRESTONE BLVD. @ MEMPHIS, TENNESSEE 





Saciaa id ‘nsianaie 


There's an 


The "Shakedown Cruise” 
Is Over 


It’s full steam ahead now at L & P. The 


“shakedown cruise” of our new (112, 


Representative 


Near YOU! 


t: Fer further information and prices on L & P =: 
a fi mderd er ‘'custem- % 
= mede"’——check the following list, end phone = 
=: or write the L & P representative nearest = 
8 you: 


000-square feet) plant in Olive Branch, 


Miss. is successfully finished. Everything's 
ship-shape, and we're really rolling out 
the light fixtures. This means that we can 
give you the fastest, most efficient service 
you ever had. 

All our new equipment has been fully 
tested in actual production . . . it can 
sure take it, and sure dish it out. Our 
staff—many of them new back there in 
May—are now fully ready to handle your 
requests promptly. It’s the biggest, bust- 
lingest, brightest crew in L & P history. 
In short—there’s smooth sailing ahead, 
which means top service to you always... 


and all ways. 


LIGHT & POWER UTILITIES CORP. 


Olive Branch, Miss. 
1035 Firestone Bivd. 
Distributed by Wholesale Dealers Only 





Memphis, Tenn. 
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Bic a i 


(F—Fluorescent) 
-(l—Incandescent) 


Associated Manufacturers 
Agents (F) 
900 Carondelet St. 
New Orleans, Louisiana 


James E. Clary (F-1!) 
62 Flicker 
Memphis, Tennessee 


Craig-Owen (F-1!) 
306 E. Lith St. 
Chattanooga, Tennessee 


Cc. V. Hammon (F- 1) 
845 S. W. 52nd St. 
Oklahoma City, Oklahoma 


J. F. Hisserich (F-1) 
200! Big Bend Ave. 
St. Louis, Missouri 


Howard E. Johnson (F- 1) 
2976 Randy Lane 
Dallas, Texas 


Allan M. Kehoe (I) 
8849 25th St. 
Metairie, Louisana 


Irving Milow (F-1) 
415 Clover St. 
Rochester, N. Y. 


Richard B. Murdoch (F- 1) 
7300 Bailor Ave. 
College Park, Maryland 


William 8. Murray (F-1) 
531 Western Ave., N.W. 
Atlanta 14, Georgia 


N. B. Nichols (F-1) 
2509 Bishop 
Little Rock, Arkansas 


Joe E. Pearce & Associates (F- 1) 


50 N. Kenmore 
Indianapolis, Indiana 


Gerald Preacher (F-1!) 
116 N. Church St. 
Lexington, South Carolina 


Irvin Spero (F) 
4142 Stillmore Rd. 
South Euclid, Ohio 


Arthur H. Swartz (F- 1!) 
2120 Polk Ave. 


Houston, Texas 


Light & Power Utilities 
Corp. (F- 
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Fig. 2—This diagram shows how a percentage-differential relay system 
would be connected to protect a motor, its branch circuit conductors, 
and its controller. Overcurrent coils—OC; restraining coils—RC. 


is very similar to the current- 
differential relay. Percentage- dif- 
ferential relays are usually pro- 
vided for large motors operating 
on high voltages. The advantage 
of percentage-differential relays 
for such motors is that they will 
not operate on starting currents, 
yet they provide faster protection 
from short-circuits. 

This type system is illustrated in 
Figure 1 (C). This system has a 
restraining coil tapped at the mid- 
point of the winding or two sepa- 
rate restraining coils each with the 
same number of turns connected as 
shown (marked RC). This type of 
relay is less likely to operate in- 
correctly from slight variations in 
the CT secondaries when a short- 
circuit occurs outside of the pro- 
tected zone than a_ current-dif- 
ferential relay. 

Figure 2 shows percentage-dif- 
ferential relays connected at each 
end of a motor winding in such a 
way that the motor, the motor 
branch circuit conductors, and the 
motor controller are all within the 
protected zone. 


Protection of live parts 


Section 430-131 seems at first 
reading to place considerable re- 
sponsibility on the shoulders of 
local inspection authorities. It 


states, “The provisions of Part K 
specify that live parts shall be pro- 
tected in a manner judged ade- 
quate to the hazard involved. On 
closer scrutiny, however, this is 
seen to be merely a proclamation 
of what is intended by the rules 
immediately following in Sections 
430-132 and 430-133. 

These rules require that live 
parts of motors be enclosed, iso- 
lated, elevated, or guarded against 
accidental contact by anyone and 
particularly by unqualified per- 
sons. Where adjustments have to 
be made to live parts during regu- 
lar operation procedures, such as 
to brushes and collector rings or 
commutator bars, insulated plat- 
forms or mats are required to be 
placed so- that the live parts can 
be reached only when standing on 
such insulated mats. Protection 
from moving parts is also required 
to be provided by the installation 
of railings where needed. 

Part L of Article 430 requires 
that motors be grounded except 
where insulation, isolation, or 
guarding may be suitable alter- 
natives. Grounding for stationary 
motors is required by Section 430- 
142 (a) when metal-clad wiring 
systems are used; (b) when in a 
wet location and not out of reach; 
(c) when in hazardous locations; 
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and (d) when operating at more 
than 150 volts to ground. 

Where stationary motors are not 
grounded, they are required to be 
permanently and effectively insu- 
lated from ground. 

Portable motors operating at 
more than 150 volts to ground are 
required by Section 430-143 to be 
either grounded or guarded. This 
section also refers to Section 250- 
45(d) for grounding requirements 
of portable appliances in other 
than residential occupancies. Such 
appliances are required to be 
grounded if in wet locations and if 
within reach of a person standing 
on ground or grounded surface. 

Motor controller enclosures are 
required by Section 430-144 to be 
grounded regardless of voltage. 
The only exceptions are the lined 
covers of snap switches and con- 
troller cases which are attached to 
ungrounded portable equipment. 

In the next issue, generators and 
transformers will be discussed. 

Answers to Code test questions: 
(1. T Section 430-109-a) (2. T Sec- 
tion 430-108) (3. F Section 430-109- 
e) (4. T Section 430-110) 5. F Sec- 
tion 430-123) (6. ¢ Section 430-122) 
(7. a Section 430-132) (8. b Section 
430-142-d) (9. ¢ Section 430-144) 
(10. b Section 430-145-b). 


Protective device 
for portable tools 


@ FroM JOHANNESBURG, Union of 
South Africa, Peter Holz sends de- 
tails of a new safety device which 
has been most effective in that 
area. It is a device that will pre- 
vent fatal accidents caused by de- 
fective power tools or appliances 
—believed to be the first of its 
kind in the world. It is being 
manufactured at the Springs 
works of Henley-Simplex, and the 
company expects that a world- 
wide market for it will speedily 
develop. 

The same principles will soon be 
incorporated into devices that will 
provide safety in homes where 
electrical appliances like washing 
machines, ranges, and irons are in 
daily use. 

Last year, 22 people were elec- 
trocuted by electric tools or ap- 
pliances in the Union of South 
Africa and another 24 were seri- 
ously injured. In the United States 
there were 86 fatalities. Figures 
for other countries are not avail- 
able, but it is estimated that the 
world-wide toll ran into many 
hundreds. 

The safety problem has occu- 


107 





pied electrical engineers and de- 
signers for many years, but the 
new invention represents a break- 
through in this field. It incorpo- 
rates sensitive earth-leakage pro- 
tection, operating on the current- 
balance principle. 

The two current carrying con- 
ductors connected to an electrical 
appliance in good condition carry 
precisely equal currents in oppo- 
site directions. If there is a cur- 
rent leakage to earth, the two 
currents will become unequal, dif- 
fering by the amount of current 
flowing through the earth path. 
The current balance device is 
sensitive to this difference, and 
causes a double-pole circuit-break- 
er to trip when the difference or 
leakage current exceeds a given 
value, thereby disconnecting the 
apparatus. 

The Henley-Simplex device will 
trip out the breaker if the earth 
leakage is as little as half a milli- 
ampere, but this can be adapted 
to meet the user’s needs. This pro- 
vides a wide safety margin be- 
cause a current of nine milli- 
amperes is generally accepted as a 
safe “let-go” current for the aver- 
age man. 

Furthermore, the time to which 
a human is exposed to the flow of 
current while using a defective 
fool connected to the unit is also 

ept well within the limits of safe- 
ty because a_ five-milliampere 
fault will be cleared in approxi- 
mately 70 milliseconds, and a 15- 
milliampere fault in only 30 milli- 
seconds. 

The Henley-Simplex device, 
therefore, offers unparalleled pro- 
tection for the user of a portable 
tool or appliance. Up to three elec- 
trical tools can be connected to it 
in the smaller factory or work- 
shop. Where, however, large num- 
bers of power tools are in use, a 
suitably adapted unit can be in- 
corporated into the distribution 
board controlling the plug circuits 
and this will protect all the ap- 
paratus simultaneously. Such an 
installation is relatively inexpen- 
sive, amounting to only a fraction 
of the cost, say, of providing iso- 
lated power supplies for all tools 
at a lower voltage. 

The electronic components used 
to amplify the small response from 
the current balance detector, which 
trips the breaker, show no signs 
of deterioration due to ageing. 
Prototypes tested in a national 
laboratory have made as many as 
ten thousand consecutive trips 
with no noticeable change in per- 
formance. An added safety factor 
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is provided by three neon indi- 
eators that flash warnings if the 
supply is incorrectly connected. 
As a final safety factor, there is 
a test button which applies a 
simulated fault to ensure that the 
unit is in working order. The de- 
vice will not prevent a person 
from receiving a shock, but it will 
reduce its duration and severity 
sufficiently to prevent injury. 


Questions on the Code 


(Readers are invited to send in 
questions which they would like to 
see discussed in this department.) 


Safe location 
for switchboards 


QUESTION: Section 384-6 seems 
to lend itself to expediency. As an 
inspector, I interpret this section 
to require placement of a switch- 
board in such a manner and loca- 
tion that easily ignitible material 
is not likely to become ignited, or 
that the probability of such igni- 
tion is extremely remote. But a 
contractor in my district has an 
entirely different interpretation. 
He contends that the section re- 
quires only that the switchboard 
be so placed as to be less likely to 
ignite such material than at any 
other placement or arrangement 
of the board would be in the de- 
sired -location. 

After listening to his argument 
and re-reading the section, it does 
seem to permit what he wants to 
do. But if his interpretation is cor- 
rect, the section should be rewrit- 
ten. By the terms of his reasoning, 
there could be a fifty-fifty chance 
of a fire and the inspector would 
still have to accept it provided 
that the arrangement he selected 
offered the minimum probability 
of a fire in relation to all other 
possible arrangements in the par- 
ticular location he selected. 

I insisted upon and finally got 
a safe installation by falling back 
on the definition of “approved” in 
Article 100 which says, “Accepta- 
ble to the authority enforcing this 
Code.” As you know, however, in- 
spectors would prefer to have ex- 
plicit Code rules to back them up. 
I believe that most contractors 
would also prefer this. 

ANSWER: Your interpretation 
conforms with the intent not only 
of Section 384-6, but also of the 
entire Code generally, since the 
intent of the Code is to obtain reas- 
onable safety. Therefore, you were 
correct in insisting upon an instal- 


lation which would insure a rea- 
sonable degree of safety. 

Perhaps Section 384-6 is vague 
in a manner of speaking, for it 
does admit the possibility of an 
arrangement whereby easily ignit- 
ible material is “adjacent.” The 
section states, “Location Relative 
to Easily Ignitible Material. 
Switchboards shall be so placed as 
to reduce to a minimum the prob- 
ability of communicating fire to 
adjacent easily ignitible material.” 

However, switchboards do con- 
tain overcurrent devices. And Sec- 
tion 240-16(c) states that over- 
current devices shall be located on 
the premises where they will be 
“. .. not in the vicinity of easily 
ignitible material.’”’ Furthermore, 
Section 110-4 requires that all 
“. . . materials, devices, fittings, 
apparatus and appliances designed 
for use under this Code shall be 
judged chiefly with reference to 

(d) Heating effects under 
normal conditions of use and also 
under abnormal conditions likely 
to arise in service” and “(e) Arc- 
ing effects.” 

These rules, together with the 
clearance requirements in Section 
384-8, will if followed “reduce to 
a minimum the probability of com- 
municating fire to ... easily ig- 
nitible material.” Perhaps the 
word adjacent should be left out of 
this section. In any case, Section 
384-8, besides requiring clear- 
ances, requires also that “The space 
back of the board shall be kept 
clear of foreign material and shall 
not be used for storage purposes, 
nor as passageways.” 


Misapplication of rule 
on multiple conductors 


QUESTION: The Inspector has 
turned down a house wiring job 
where we installed two 100- 
ampere service entrance switches, 
one for electric heating circuits 
and one for lighting and appliance 
circuits, rather than install one 
200-ampere switch. We ran No. 2, 
3-conductor copper SE cable from 
the meter to each switch and 3/0 
conductor from service drop to 
meter. 

The Inspector explained that 
conductors smaller than 1/0 could 
not be used in multiple. 

We believe this is not in viola- 
tion of the Code because no con- 
ductor can be overloaded nor can 
it carry more current than if only 
one 100-ampere switch were in- 
stalled. 

(Continued on page 130) 


ELECTRICAL SOUTH for NOVEMBER, 1960 





HEAT BETTER 
ELECTRICALLY 
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6 WATTAGES 
All sizes require wall opening 
18 2""_high. Widths from 9%" 
to 27s''. Wattages from 1.5 
to 5 KW 


SURFACE MOUNTING KITS 


Provides simple, 

a ls 
lation on masonry 
or where cutting 
into wall is objec- 
tionable 


in quality construction 
in engineering advances 
in safety 

in sales-making features 
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TOTALLY ENCLOSED ELEMENTS! 
New Safety, Beauty, Efficiency! 


CAVALIER LEADS AGAIN WITH THE 
FIRST RADIANT CONVECTOR HEATER 
WITH TOTALLY ENCLOSED ELEMENT 


Nickel-chromium wire embedded in cordierite 
ceramic, the finest ceramic known for heating 
elements. It has high strength, excellent re- 
sistance to heat shock, and is one of the most 
efficient electrical insulators. When heated, 
this enclosed element gives a cherry red 
glow with the cheerfulness of an open fire. 


Patent No. 2,662,963 Other patents applied for % 7 


THESE ARE CAVALIER’S PROVEN QUALITY FEATURES: 
ENAMELED GRILLE AND DEFLECTOR easily lifted out giving full access for 
easy cleaning. 


IMPROVED DEFLECTOR throws heat away from the wall—keeps walls clean, 
circulates air outward into the room. NO LEDGE TO CATCH DIRT OR 
TEAR CLOTHING. 


NEW POLISHED ALUMINUM REFLECTOR, hinged at bottom, tips forward for 
cleaning. New curved reflector gives more efficient air flow and circula- 
tion of heated air. J series heaters are so efficiently designed that the 
wall box temperature is exceptionally low. 


DOUBLE BAFFLE below the main reflector gives more accurate temperature 
control—a patented feature. 


SENSITIVE BULB is placed at bottom, air entering from side and bottom gives 
accurate temperature control. 


HEAT CONTROL SWITCH—combined switch and thermostat control, the ut- 
most in simplicity. Breaks both sides of the circuit. 


NAILING FLANGES on steel wall box for quick and easy installation. 
NAIL HOLES provided in side of wall box for mounting. 

KNOCKOUT HOLE at bottom for lead wire. 

10-YEAR WARRANTY ON HEATING ELEMENTS. 


ELECTRIC HEATING DIVISION 
CAVALIER CORPORATION, Chattanooga 2, Tennessee 
Our 95th Year of Quality Products 





News of the industry 





Lighting Action Plan 
introduced by Graybar 


BREAKING with traditional market- 
ing role and functions, Graybar Elec- 
tic Company, Inc., at the National 
Electrical Contractors Convention in 
Las Vegas announced the launching 
of a nation-wide market expansion 
program for the relighting moderni- 
zation of commercial and industrial 
facilities—a potential five billion dol- 
lar market. 

The new market expansion pro- 
gram, referred to as the Lighting Ac- 
tion Plan, has already received the 
active support and participation of 
more than 200 electrical utilities 
throughout the country, plus 12 of the 
nation’s largest lighting fixture man- 
ufacturers, the world’s largest lamp 
producer, and the electrical contrac- 
tors who will be the primary users 
of the training and sales aids sup- 
plied by the program. 

Electrical contractors will be in- 
terested in the many features of the 
Lighting Action Plan: sample fix- 
tures, complete stocks, sales training, 
sales aids, a finance plan, a lighting 
tabloid, as well as other pertinent 
booklets and sales aids. 

The new marketing program, built 
around a line of specially-engineered 
lighting fixtures, is based upon the 
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B. F. Benning, Graybar’s general lamp and lighting sales manager, uses 
a bar graph to show W. E. Henges, president, how lighting levels have 
increased in the last ten years and their projected increase. 


increasing need for improved levels 
of illumination in “older” commercial 
and industrial facilities. Generally, 
older construction refers to buildings 
erected prior to 1950. 


NEW BUILDING—Cary Chapman & Company has completed a new 
general office and warehouse building in Atlanta. The firm, an elec- 
trical and electronic manufacturers’ representative, has been serving 
distributors in the Southeast since 1924, and at present has 12 salesmen 
covering nine states, and offices and warehouses in five Southern cities. 
Chapman & Company represents the following manufacturers: Arrow- 
Arrolet, Atlas, Bar-Brook, Clayton Mark, Collyer Wire, CBS Electron- 
ics, Fullman, Plymouth Rubber, and Royal Electric. 
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The Lighting Action Program will 
provide contractors with a complete 
package of training and selling aids 
concerning fixtures, lighting require- 
ments, and the market. The package, 
for example, will contain a new light 
meter designed especially for use in 
the program. This new light meter 
has a rotary dial showing the recom- 
mended minimum lighting level for 
different areas within schools, offices, 
industrial plants, ete. 

Also, in addition to sales aids and 
promotional literature, the program 
will supply a super-simplified lamp 
and lighting guide to give the con- 
tractor and user a quick understand- 
ing of the lighting needs in any 
given amount of space. 


OG&E's Frank Kaspar 
becomes AIEE fellow 


FRANK P. Kaspar, chief design en- 
gineer for Oklahoma Gas & Electric, 
recently was named a Fellow of the 
American Institute of Electrical En- 
gineers. 

The citation read: “For contribu- 
tion during 30 years to design of sub- 
stations, transmission, underground 
distribution, relaying and control, 
lightning protection, and electrical 
systems in generating stations for a 
large electric utility while expanding 
from 156 mw to 1,190 mw capacity.” 

Mr. Kaspar received his B.S. de- 
gree in electrical engineering from 
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Frank P. Kaspar is shown accept- 
ing the award in Oklahoma City. 


the Milwaukee School of Engineer- 
ing, and after graduation taught at 
the school. In 1920-21 he was em- 
ployed by Wisconsin Electric Power 
Co. In 1924 he joined Public Utility 
Engineering and Service Company of 
Chicago as assistant squad leader in 
electrical design. 

He was sent to Oklahoma City in 
1928 as assistant resident engineer 
on the OG&E system, then a subsidi- 
ary of Standard Gas & Electric. In 
1936 he was employed by OG&E as 
transmission and substation engineer 
and a few years later was made a 
chief design engineer. 


IES picks Slauer 
as new president 


RicHarp G. SLAverR, Sylvania ex- 
ecutive, has been elected president of 
the Illuminating Engineering Society. 
Mr. Slauer took office at the Society’s 
annual conference banquet, and re- 


Richard G. Slauer 


ceived the gavel of office from retir- 
ing president Joe B. Browder, At- 
lanta utility executive. 

Mr. Slauer was recently appointed 
manager of engineering—fixtures for 
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NEW 
RCLE F 


20-AMP 
“U"-GROUND DEVICES 


... Section 220-3 (b) of the 1959 
National Electrical Code states... 


“For the small appliance load in 

kitchen, laundry, pantry, dining room and 
breakfast room of dwelling occupancies, 

(1) 2 or more 20-ampere branch circuits 

in addition to the branch circuits 

specified in paragraph 220-3 (a) shall be 
provided for all receptacle outlets (other 
than outlets for clocks) in these rooms, and 
such circuits shall have no other outlets.” 


Designed to provide full compliance with the revised Code, Circle 
F’s new No. 2532 does much more! It becomes a “universal” outlet! 
It accommodates appliances, heavy-duty portable tools, business 
machines, etc., having substantial energy requirements, where the 
new 20 A.-125 V. plug cap (No. 2528) is necessary. It also accom- 
modates 15 A.-125 V. 3 wire U-ground and standard parallel blade 
caps. One outlet for all! Circle F’s quality is tops and the price is 
right. Contact your Circle F representative for complete details, 


TRENTON 4. NEW JERSEY 


1960 





Sylvania Electric Products, Inc., at 
, W. Va. 

Other top national officers elected, 
for terms which started October 1, 
include G. Franklin Dein, supervis- 
ing engineer of lighting service, To- 
ronto Hydro-Electric System, To- 
ronto, vice-president for a two-year 
term; J. Dixon Mitchell, region en- 
gineer, Southeast region, lamp di- 
vision, Westinghouse Electric Corp., 
Chamblee, Ga., general secretary; and 
William P. Lowell, Jr., manager of 
technical liaison and quality control 
departments, Sylvania Lighting Prod- 
ucts, Inc., Salem, Mass., re-elected 
treasurer. 

James R. Chambers, sales manager, 
lighting products division, Appleton 
Electric Manufacturing Co., Chicago, 
Til, continues as the society’s vice- 
president for the second year of his 
two-year term. 

New regional vice-presidents, and 
the areas they will serve are as fol- 
lows: ; 

Alston Rodgers, illuminating engi- 
neer and lighting education special- 
ist, General Electric Lighting Insti- 
tute, Cleveland, Great Lakes region. 

Richard D. Cohen, lighting sales 
manager, Glasco Electric Co., St. 
Louis, Midwest region. 

John Sharp Williams, IV, manager 
of technical operation and field as- 
sistance, Arkansas Power & Light Co., 
Little Rock, Ark., South Central re- 
gion. ; 

Roy H. Kreyser, illuminating engi- 
neer, department of water and power, 
City of Los Angeles, South Pacific 
Coast region. 

Jack T. Cottingham, manager com- 
mercial sales, Portland General Elec- 
tric Co. Portland, Ore., Pacific 
Northwest region. 

Richard M. Smart, regional engi- 
neer, lighting products division of 
Sylvania Electric Products, Inc., Mel- 
rose Park, Ill., North Central region. 

Robert L. Zahour, manager of lamp 
applications, Westinghouse lamp di- 
vision of Westinghouse Electric Corp., 
Bloomfield, N. J., Northeast region. 


Switch exhibit set 
for national tour 


THE BARKELEW ELEcTRIC Manufac- 
turing Company’s new traveling 
switch exhibit is headed for the turn- 
pikes and the freeways of the nation. 
It features Barkelew’s revolutionary 
new product, the Bolt-Loc pressure 
contact switch. 

Behind the wheel of the mobile ex- 
hibit is Charles W. (Jack) Wright, 
sales engineer of the Middletown, 
Ohio, firm which has been making 
switches for the past half-century. 

Mr. Wright, in his coast-to-coast 
tour, will introduce the compact Bolt- 
Loc load break service entrance 
switch to Barkelew customers, public 
utility companies, steel mills, chem- 
ical plants, consulting engineers, ar- 
chitects, and electrical equipment 
distributors. 
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Barkelew’s Bolt-Loc pressure contact switch is examined by Charles 
W. Wright, Barkelew sales engineer, and Lester G. Stimson, who re- 
designed the truck for the planned coast-to-coast switch exhibit. 


The display-on-wheels is housed in 
a Volkswagen truck specially rede- 
signed by Lester G. Stimson of the 
Barkelew staff. The Bolt-Loc switch 
is installed on one side of the truck 
and the regular Barkelew switches 
are mounted on a swivel panel on 
the other side of the truck. In the 
rear are files for technical literature 
and records. 

Bolt-Loc, which has _ ingenious 
safety and operating features, com- 
bines maximum _ current-carrying 
and load-interrupting features with 
a modern, compact, rugged, and easily 
mounted design. 

It can be furnished in 1200 through 
4000 ampere capacities for 240, 480, 
and 600 volt service. Two, three, and 
four-pole switches are available 
fused or unfused, for front and rear 
connections. 

With the Bolt-Loc system, the 
pressure mechanism firmly bolts the 
blades to the contacts when the 
handle is moved to the closed posi- 
tion. 

When the handle lever is moved 
far enough, a quick-break mechanism 
opens the blade. The handle lever 
provides positive opening and closing. 

Exclusive double-slot arc quench- 
ers draw the arc from the arcing tips 
that divides, cools, and extinguishes 
it. The replaceable arcing tips’ ac- 
tion in interrupting the arc prevents 
pitting or burning of the main cur- 
rent carrying contacts. 


Electric heat equipment: 
seven per cent of total 


A RECENT SURVEY by the U. S. De- 
partment of Commerce shows that 
in 1959 annual shipments of electric 


heating equipment amounted to seven 
per cent of the national total of heat 
producing equipment. 

Of the manufacturers contacted, 13 
stated that they did not manufacture 
electric heating equipment in 1959 
but that production was contemplated 
in 1960 or soon thereafter. 

Shipment by types and per cent of 
total dollar value of electric heating 
equipment are as follows: baseboard, 
29.9; convectors, 35.4; glass panels, 
7.5; unit heaters and unit ventilators, 
20.3; warm air furnaces, 1.3; and ca- 
ble systems, 5.6. Total value was 
$27,834,294. 


Westinghouse expands 
Electric Home program 


EXPANSION OF its Total Electric 
Home program into a newly formed 
organization, to be designated the 
residential marketing department, 
has been announced by the Westing- 
house Electric Corp. 

At the same time, Chris J. Witting, 
vice-president, consumer products, 
said William H. Loeber, former Total 
Electric Home marketing manager, 
has been named manager, residential 
marketing department. He will re- 
port to Mr. Witting and will be head- 
quartered at the company’s offices in 
New York City. 

“It has been apparent to us,” said 
Mr. Witting, “since we began the 
Total Electric Home program 18 
months ago, that builders are more 
interested today in buying as many 
services and products as possible 
from one supplier as a step toward 
reducing their administrative costs 
and the ultimate cost to the con- 
sumer.” 
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200 -AMP 


SERVICE 
Equipment 


HINGED MAIN PULLOUT!. 


FLEXIBLE and 
VERSATILE.. * All 200-amp “‘Add-On’’ pull- 


out and branch circuit units are interchangeable 
with A-H 100-amp ‘‘Add-On” units. Now you meet 
any customer’s 200 amp electrical needs—present 
or future—with just one unit. This unit comes 
factory-assembled with a main 200-amp pullout, 
four 30- or 60-amp pullouts and twelve fused branch 
circuits... and you can add 1 or 2 pullouts and 
2 or 4 branch circuits at any time with a maximum 
of 6 pullouts and 16 branch circuits. Exclusive 
hinged main pullout for convenience. 


COMPACT ENCLOSURES... smater 


than other comparable units, save space and make 
faster installations. The 14%” width allows mount- 
ing between studs. 


FAST, EASY INSTALLATION... 


is insured by extra wiring space throughout the en- 
closure . . . including full 5” head space for incoming 





























service lines. Ample knockouts 
are located adjacent to the branch circuits. 
Neutral terminal bars will accept wire sizes 4 to 14, 


GET ALL THE FACTS. Write today for complete 
information. Department ES. The Arrow-Hart & 


Hegeman Electric Company, 103 Hawthorn St., 
Hartford 6, Conn. 


STOCK AVAILABLE FROM OUR ATLANTA WAREHOUSE 


ARROW © HART 


LeualiG since (890 


ENCLOSED SWITCHES ° WIRING DEVICES 
MOTOR CONTROLS ¢ APPLIANCE SWITCHES 





Shown here is the architect's rendering of the ultra-modern 175,000 
square foot facility which is being built just northwest of Chicago in 
Des Plaines, Ill., for Federal Pacific Electric Co. 


Included in the Westinghouse 
product line are heating and cooling 
equipment, wiring devices, meters, 
appliances, television and_ radio, 
lighting, and Micarta counter tops or 
wall paneling. In the case of apart- 
ment projects, electrical switchgear 
and elevator installations are avail- 
able. 

As an indication of the trend to- 
wards electrical living, the Westing- 
house executive pointed out that 18 
months ago there was only a handful 
of utilities interested in promoting 
electric living. 

“Today we have active programs 
under way with 85 of the nation’s 
leading utilities and with some 160 
tract builders from coast to coast,” 
he said. 


Robert Sleesman, Federal Pacific marketing manager 
in charge of Stab-lok, is showing the 75 millionth 
Stab-lok to Mr. and Mrs. Farley. In the background 
is the original Stab-lok circuit breaker. 
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Brief news notes 


of manufacturers 


FEDERAL PaciFic Electric Company 
has broken ground for a 175,000 sq. 
ft. building near the O’Hare Interna- 
tional Airport, northwest of Chicago, 
it was announced recently by Frank 
H. Roby, executive vice-president of 
the electrical equipment and elec- 
tronic components manufacturing 
firm. 

When completed early in 1961, the 
ultra-modern plant is to contain four 
company operations—Federal Pacif- 
ic’s regional sales office and midwest- 
ern redistribution warehouse, Cor- 
nell-Dubilier’s area sales office and 
central redistribution warehouse, 
Economy Fuse manufacturing opera- 


ship ciaIh 0 t 


tions now being conducted in Chica- 
go and Palatine, Ill., and the Econo- 
my Screw Corp., which manufactures 
screws and other fasteners for Fed- 
eral Pacific plants and other original 
equipment manufacturers. 


* * * 


East Coast Rapio of Orlando Inc., 
Orlando, Fla., recently has been 
named an authorized industrial dis- 
tributor for the Electronic Distributor 
Division of Ward Leonard Electric 
Co., Mount Vernon, N. Y. The Or- 
lando outlet of East Coast Radio will 
handle Ward Leonard’s complete line 
of Vitrohm wire-wound power re- 
sistors, Vitrohm ring type rheostats 
and industrial relays. 


Family gets awards 
for first Stab-lok 


THE FAMILY of Harold E. Farley, 
2885 Montague Ave., Memphis, Tenn., 
will probably never be the same. 

Mr. Farley, a Memphis bus driver, 
didn’t know until recently that he 
had in his home the first Stab-lok 
circuit breaker ever installed in the 
United States—the first of 75 million 
that have now been produced. 

The historic event which placed 
this original Stab-lok breaker in the 
Farley home occurred ten years ago. 
It was then that Federal Pacific 
Electric Company introduced to the 
nation its line of Stab-lok circuit 
breakers which were to revolutionize 
the home wiring market, much as 
the Ford car did to automobiles, and 
the Singer sewing machine did to 
sewing. 


The new 150-ampere service entrance equipment in- 
stalled in the Farley home replaces the original 40- 
ampere service installed ten years ago. 


Rewiring 


was given to the Farleys by Federal Pacific. 
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To commemorate the occasion, 
Federal Pacific planned .a few sur- 
prises for the Farleys, in cooperation 
with Memphis’ Orgill Bros. & Co., 
the Southern electrical distributors 
who sold this first Stab-lok breaker, 
and Electric Wiring Co., the Mem- 
phis electrical contracting firm who 
installed it. 

The first surprise on the agenda 
was the arrival by air from Newark 
of the 75 millionth Stab-lok breaker 
which a Federal Pacific representa- 
tive installed in the Farley electrical 
service entrance enclosure in place 
of the original Stab-lok breaker. 

Second, the Farleys received as a 
gift from the three companies a com- 
pletely rewired electrical service, 
which will enable them to take ad- 
vantage of any and all electrical ap- 
pliances that have become popular 
in the ten years since their home was 
originally wired. 

Third, the Farleys, in a ceremony 
attended by leading Memphis officials 
as well as representatives from Orgill 
Bros. & Co., Electric Wiring Co., and 
Federal Pacific, were presented with 
an electric range and air conditioner 
so they could start immediately to 
enjoy the pleasures of modern elec- 
trical living. 

Fourth, at a banquet held for the 
family, Mr. Farley was presented 
with ten shares of Federal Pacific 
stock. “We want the Farleys to be 
part of our Federal Pacific family,” 
said Frank H. Roby, the company’s 
executive vice-president, “just like 
Orgill Bros. & Company is part of our 
distributor team and Electric Wiring 
Company is part of our contractor 
team.” 

Federal Pacific plans to apply for 
a $1,000,000 insurance policy with 
Lloyd’s of London and then display 
the first Stab-lok breaker around 
the nation in a special exhibit. 





Dates ahead 


Southeastern Electric Ex- 
change, Sales Conference, Hen- 
ry Grady Hotel, Atlanta, Ga., 
Nov. 16-18, 1960. 


Missouri Valley Electric 
Assn., Industrial and Commer- 
cial Sales Conference, Presi- 
dent Hotel, Kansas City, Mo., 
Feb. 9-10, 1961. 


Missouri Valley Electric 
Assn., Engineering Conference, 
President Hotel and Municipal 
Auditorium, Kansas City, Mo., 
April 12-14, 1961. 


Alabama Electrical and Elec- 
tronics Exposition, Second An- 
nual Exposition, Birmingham 
City Auditorium Convention 
Hall, Birmingham, Ala., April 
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The eyes of insects are less 
attracted to yellow light than 
white light — a fact which makes 
yellow “bug” lamps desirable 
illumination for outdoor living. 
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Incandescent lamps made for 
outdoor use are protected from 
rain, snow, heat, and cold by 
glass which can withstand 
abrupt temperature changes — 
similar to the glass used in 
household baking dishes. 
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Infrared heat and drying lamps 
are used for heat not light; to 
thaw frozen pipes, dry clothes, 
warm cold motors, quick dry 
film, dry paint, etc. 


OF CHAMPION LAMPS FOR 
INDUSTRIAL AND COMMERCIAL USE 





CHAMPION LAMP WORKS, Lynn, Massachusetts 
CHAMPION INCANDESCENT-FLUORESCENT « your BEST BUY IN LAMPS 


17-19, 1961. 
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News about people 





The James R. Kearney Corp., St. 
Louis, Mo., has announced the ap- 
pointment of Robert E. Deal as gen- 
eral sales manager. Mr. Deal was 
formerly manager of marketing with 
the 3E Company which has recently 
been acquired by Kearney. In his 
new position, Mr. Deal will be re- 
sponsible for co-ordinating sales of 
the 3E line of switchgear and ap- 


Robert E. Deal 


paratus and the more diversified 
Kearney line of utility equipment. 
Mr. Deal is an electrical engineer- 
ing graduate of the University of 
Tennessee. His extensive background 
in the electrical apparatus field in- 
cludes five years with Line Materials 
Industries and six years with the 
Duke Power Co., of Charlotte, N. C. 


The appointment of Jack Stein- 
hauser as district manager of the 
James R. Kearney Corporation’s 
Texas and New Mexico sales terri- 


Jack Steinhauser 


tories has been recently announced 
by the company. Mr. Steinhauser 
succeeds E, C, “Red” Dwelle, who is 
retiring. 

Mr. Steinhauser served as assistant 
to Mr. Dwelle in the Texas and New 


116 


Mexico areas prior to his new ap- 
pointment. 

Mr. Dwelle is retiring after 33 
years of service with the Kearney 
corporation. 


Wesley J. Gorder has assumed the 
position of manager of sales and en- 
gineering at the newly acquired Al- 
rectic Division of McGraw-Edison 
Company in Jackson, Mich. The Al- 
rectic Division was formerly the 
aluminum fabricating portion of the 
Handley-Brown Co. 

For 12 years, Mr. Gorder has been 
active in the substation field. The 
past seven years were in the employ 
of another McGraw-Edison division 
where he headed up the substation 
Sales and engineering force. Mr. 
Gorder graduated from the Univer- 
sity of Wisconsin with a B.S. degree 
in electrical engineering. 


Gerald F. Heagney has been ap- 
pointed advertising and sales pro- 
motion manager of the Thomas & 
Betts Co., 36 Butler St., Elizabeth, 
N. J. 


Gerald F. Heagney 


Mr. Heagney joins the electrical 
manufacturing firm after an affilia- 
tion with Westinghouse Electric Corp- 
oration as advertising manager of the 
X-ray and Industrial Electronics Div., 
Baltimore, Md. He was graduated 
from Boston University in 1951 with 
a B. S. Degree in Public Relations. 


Motorola has named Robert H. 
Davis as chief engineer of its Micro- 
wave Dept. In this capacity, he is 
responsible for microwave product 
development, systems engineering 
and field engineering. Mr. Davis has 
been associated with the Microwave 
Department since graduating from 
the University of Minnesota in 1950. 
He served as a field project engineer 
for four years, then was appointed 
manager of microwave systems en- 
gineering in 1954. In 1958 he assumed 
the additional responsibilities of mi- 
crowave publications. 


The promotion of a veteran of 35 
years of Arkansas Power & Light 
Company service to the position of 
general sales manager was an- 
nounced recently by AP&L Vice- 
President W. M. Shepherd. Named 
to the position is Edward G. Barry 
who has served the past 10 years as 


Edward G. Barry 


commercial sales manager in the 
power company’s General Office 
Sales and Development Dept., head- 
quartered in Little Rock. 

Mr. Barry will have charge of the 
power company’s sales and promo- 
tion activities under the direction of 
Vice-President Shepherd. He began 
his electric company career with the 
utility system serving Hot Springs, 
beginning in 1925. He advanced 
through the positions of power sales- 
man, division sales manager and 
manager of the company’s operations 
at Arkadelphia before being named 
commercial sales manager in 1950. 


Edward H. Lewis, 63, president 
and founder of Western Insulated 
Wire Co., Los Angeles, died suddenly 
of a heart attack in his Brentwood, 
Calif., home October 4. 

Mr. Lewis was born August 28, 
1897, in New York City. He grad- 
uated with a degree in mechanical 
engineering in 1921 from Cornell 
University. For 12 years he was as- 
sociated with the General Electric 
Co., in Schenectady, N. Y., and 
Bridgeport, Conn. In the two follow- 
ing years he served as general man- 
ager of the Hatfield Wire and Cable 
Co., Newark, N. J. In 1937 Mr. Lewis 
founded Western Insulated Wire Co. 


Robert J. Guidera has been ap- 
pointed product sales engineer for 
the Hickory, N. C., plant of General 
Electric’s distribution transformer 
department. Mr. Guidera’s appoint- 
ment was announced by J. J. Farrell, 
department southern regional sales 
manager. 

Mr. Guidera will replace Mr. Far- 
rell in the sales engineer position. 

Mr. Guidera is a graduate of the 
United States Military Academy. He 
joined the test program of General 
Electric in 1954. In November, 1959, 
he was named distribution equip- 
ment sales engineer, a position he 
held until his present assignment. 
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PROFIT 
KNOCKOUT 


with the 
Carol 


Protected-Profits 
Tab d-Jal cele am OCrolalige) Mm adt-la 





When business is good—but your profits 
are taking it on the chin—just look at your 
inventory! Dead stock on your shelves— 
items that are obsolete or too slow-moving 
—knocks out profits every time. 


Profits start with buying—the right mer- 
chandise ... at the right price...in the 
right quantity ...and with the right ser- 
vice and cooperation to insure rapid 
tvrnover, 


When you call for cable—call for Carol! 


NE 600V 


Portable Cords « Power Supply Cable, Types W & G « Arc 
Welding Cables « Cord Sets » Asbestos Types « Plastic 
Jacketed Cords « Thermostat Wires « And Many Others 
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That’s why it’ll pay you to know about the 

Carol Protected-Profits Inventory Control Plan 

...@ newly developed service designed to: 

e@ Insure maximum turnover 

@ Eliminate obsolescence 

@ Insure adequate inventory fo fill all orders 
promptly 

@ Insure balanced inventories 


@ Protect your profits 


STOP TAKING IT ON THE CHIN... Ask your 
Carol salesman for full details on the “Carol 
Protected-Profits Inventory Control Plan”’— 
or write, wire or phone Carol Cable Company, 
Pawtucket, Rhode Island. 








CAROL CABLE COMPANY 


Division of the Crescent Company, Inc., Pawtucket, R.I, 





The election of two new vice- 
presidents has been announced by 
Florida Power Corporation president 
W. J. Clapp. M. F. Bunnell was 


A. P. Perez 


named vice-president in charge of 
industrial relations, and A. P. Perez 
a vice-president in operations. 


Appointment of George “Bud” Mc- 
Mahon, Jr., as Petersen Engineering 
Co.’s sales and service representa- 
tive for the South Central states was 
announced by Gerald A. Petersen, 
president of the Santa Clara, Cali- 
fornia, firm. 

As field representative, Mr. McMa- 
hon will handle sales and service on 
the complete PENGO line of earth 
augers, tension stringing equipment 
and line construction accessories. For 
the past few years he has held the 
position of field engineer with a 
major line materials firm. 


Five recent transfers have been 
made among the personnel of the 
Square D. Co., Atlanta, Ga., accord- 
ing to S. T. Walz, region manager. 

R. W. Fuller, formerly district 
manager in Richmond, Va., was 
transferred to Charlotte to replace 
L. J. Murrans as district manager of 
the Charlotte district. 

M. M. Smith, who was serving as 
Jacksonville manager, has been 
transferred to Richmond to replace 
’ R. W. Fuller as manager of the Rich- 
mond office. 

R. A. Mingus was transferred to 
Birmingham as district manager, 
where he also has jurisdiction over 
the Pensacola office. He replaces 


Murray Graham, who was trans- 
ferred from Birmingham to Jackson- 
ville to assume authority over the 
recently created Jacksonville-Orlan- 
do district. 

M, S. Siepak was transferred from 
supervisor of Atlanta headquarters 
sales to Pensacola as manager of 
that office. 


H. E. Cole, Jr., has been named 
district manager of the Atlanta Dis- 
trict, National Electric Division, H. K. 
Porter Co., Inc., which consists of six 
branches located in the cities of Bir- 
mingham, Alabama; Charlotte, North 
Carolina; Miami, Florida; New Orle- 
ans, Louisiana; Richmond, Virginia; 
and Tampa, Florida. Mr. Cole was 
formerly Branch Manager of the 
Charlotte Branch which included the 
states of North and South Carolina. 

Mr. Cole joined National Electric 
in 1945 as a sales engineer in the 
Charlotte Branch. 


J. B. Cettell, president of Conti- 
nental Electric Equipment Co., 205 
W. Fourth St., Cincinnati, has an- 
nounced the appointment of John A. 
Conners as assistant sales manager. 

Mr. Conners is a graduate of the 
University of Cincinnati and a mem- 
ber of the Engineering Society of 
Cincinnati and the Cincinnati Elec- 
trical Association. He will be respon- 
sible for coordinating the Commercial 
and Government sales programs, di- 
recting advertising, and supervision 
of the internal sales staff at the home 
office. 


The appointment of Thomas E. 
Sherman to the newly-created post 
of sales engineer serving as staff as- 
sistant to the manager of sales, pow- 
er industry products, Preformed Line 
Products Co., 5349 St. Clair Ave., 


Thomas E. Sherman 


Cleveland, Ohio, was announced by 
Edmund H. Brown, vice-president- 
sales. Mr. Sherman’s technical train- 
ing was acquired at the University of 
California and Pacific Gas & Elec- 
tric Co. 


P. W. O'Malley, vice-president and 
general manager for the Wire and 
Cable Division, Essex Wire Corp., has 
announced the appointment of J. W. 


Mitchell as Paranite Products sales 
manager. 

Mr. Mitchell has been active in 
various sales capacities in Paranite 
for the past ten years. His headquar- 
ters will be in the General Offices 
located at 2601 South Adams Street, 
Marion, Ind. 


Jay M. Witbeck of Charlotte has 
been appointed manager of the Char- 
lotte region of Crouse-Hinds Co., ac- 
cording to A. F. Uhrlandt, director, 
field sales. 

Crouse-Hinds manufactures cast 
electrical conduit fittings, electrical 


Jay M. Witbeck 


equipment for hazardous locations, 
plugs and receptacles, airport light- 
ing products, floodlights, and traffic 
control systems. 


Randall S. Stevens has been ap- 
pointed advertising manager of Ed- 
wards Company, Inc., one of the na- 
tion’s oldest and largest producers 
of electrical and electronic control, 
communications, and protection 
equipment, according to R. L. Kemp- 
ton, marketing vice-president. 

In his new assignment, Mr. Ste- 
vens will guide the 88-year-old firm’s 
advertising and public relations ac- 
tivities. In addition, he will be re- 
sponsible for the company’s catalog, 
direct mail, packaging, and exhibits 
program. 


The Fisher-Pierce Company has 
appointed Edward V. Diercks as a 
sales application engineer. He will 
work primarily with utility and OEM 
products of the South Braintree, 
Mass., firm, a field in which he has 
had ten years of experience. Mr. 
Diercks is a graduate of Cornell 
University. 


Strengthening of its southeastern 
sales, service, and promotional ac- 
tivities has been effected by Progress 
Manufacturing Co., Philadelphia, Pa. 

Will Turner, vice-president mar- 
keting, has announced the appoint- 
ments of Charles F. Sibley as Prog- 
ress representative for eastern Ten- 
nessee, Alabama, and the Pensacola, 
Fla., area, and of LeRoy Stark as 
Progress representative for southern 
Florida. 
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“You put on 
a Payroll Savings 
Campaign last year... 


| How many of 
your employees are still 
using the plan—every month?” 


= “Practically ALL of those who signed up are still 
; buying U.S. Savings Bonds every month. We talked 
to many of them about it, and they told us that the 
Payroll Plan got them started on their first regular 
savings program. ‘We just couldn’t seem to save by 
ourselves,’ they told us. “This way, we don’t even 
miss the deduction.’ Gives us a nice feeling to find 
out we’re helping them to help themselves.” 


If your company has not installed the Payroll 
Savings Plan thus far, you, too, may be surprised to 
find how great a number of your people will welcome 
this convenient way to start saving. The Plan is sim- 
plicity itself to put in. Just contact your State 
Savings Bonds Director and have him show you just 
how the Plan works. Let him help you set up a 
thorough canvass of your company family, so that 
every employee may be invited to share in this easy 
way to become a shareholder in America. Experi- 
ence in other fine companies shows that such an 
invitation usually results in an enthusiastic response. 


hy 
| Te 
ALL U.S. SAVINGS BONDS—OLD OR NEW—EARN 2% MORE THAN BEFORE = === 


ELECTRICAL SOUTH 


THE U. S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS. FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DOWOR ABOVE. 
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NEW decorative outdoor bullets 
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STONCO ELECTRIC PRODUCTS CO. 
333 MONROE AVE., KENILWORTH, N. J. 





Technical books 





Analog computers 


“Analog Computation in Engineer- 
ing Design,” by A. E. Rogers, Elec- 
tronic Associates, Inc., and T. W. 
Connely, Marine Div., Sperry Gyro- 
scope Co. Published by McGraw- 
Hill Book Co., Inc., 327 West 41st 
St., New York 36, N. Y.; 450 pages, 
275 illustrations; $16.00. 


Practical techniques for using ana- 
log computers to solve problems in 
engineering design are presented in 
this newly published book. It stresses 
methods of problem preparation, 
shows how to effectively use com- 
puters, and gives illustrative ex- 
amples of computer techniques used 
to solve technical problems in sizch 
areas as chemical processes and 
process controls, feed-back control 
systems, nuclear reactors, and prob- 
lems involving statistical phenomena. 

The book gives specific computing 
techniques for solving partial dif- 
ferential equations and algebraic 
problems, as well as information on 
the use of the adjoint technique and 
statistical methods in investigating 
linear systems. 

Included in this reference is a 
thorough treatment of the problem 
preparation procedure. In addition, 
the book provides a concise review of 
pertinent topics from engineering 
mathematics. 

Planned as a useful, day-to-day 
reference, the book provides engi- 
neers and others who have a problem 
to solve by simulation on a computer 
with the practical help they need to 
facilitate their work and insure most 
effective application of computer 
techniques. 


Estimating manhours 


“Estimator’s General Construction 
Manhour Manual,” by John S. Page. 
Published by the Gulf Publishing Co., 
P. O. Box 2608, Houston 1, Texas; 
$10.00. 


Here is a manual that gives the 
reader an accurate and convenient 
method of estimating direct labor for 
complete general construction work 
in any given system, plant, or loca- 
tion. 

The scores of manhour tables in 
this manual contain thousands of 
easy-to-use listings which are valu- 
able guides to estimating manhours 
in every phase of general construc- 
tion work. 

The manual points out how to ar- 
rive at composite rate using produc- 
tivity efficiency and production ele- 
ments. With the composite rate, man- 
hour estimating can be applied to any 
general construction job. 

Subject areas covered in 17 sec- 


for the electrical mean 


tions include: demolition; site-grad 
ing and structural excavation; con- 
crete roadways; sheet and steel and 
mesh; miscellaneous embedded items 
concrete; masonry; structural stee! 
and miscellaneous items, carpentry 
and millwork; metal doors; sash 
glass and ceilings; roofing and siding; 
ornamental metal and special parti- 
tion; painting. 


Vacuum tubes 


“Getting the Most out of Vacuum 
Tubes,” by Robert B. Tomer. Pub- 
lished by Howard W. Sams and Co., 
Inc., 220i East 46th St., Indianapolis 
6, Ind.; 160 pages, $3.50. 


The book shows how, through 
proper maintenance, premature tube 
failures can be prevented. It points 
out those engineering practices lead- 
ing to premature tube failures, and 
those maintenance practices contrib- 
uting to additional failures. Extensive 
records, covering thousands of tubes 
in all types of electronic apparatus 
all over the world, back up this 
statement, according to the author. 

Written for technicians, engineers, 
and designers, the book covers a wide 
range of subjects, including catas- 
trophic, degenerative, and subjective 
failures; characteristic variables; se- 
lected and premium tubes; tube 
types, performances, testing, and spe- 
cial purposes; methods of lengthen- 
ing tube life; ionization, deionization, 
and waiting times; and maintenance 
procedures. 


Tube substituting 


“Tube Substitution Handbook,” by 
the engineering and technical editing 
staffs of the Howard W. Sams Pub- 
lishing Co. Published by Howard W 
Sams and Co., Inc., 1720 East 38tl 
St., Indianapolis 6, Ind.; 96. pages 
$1.50. 


This book is one of the most com 
plete and authoritative referenc 
books on direct tube substitution 
published to date — including ove 
3,800 total substitutions. 

In the directory of over 1,50 
American receiving tubes alone, 2,04 
substitutions are listed. In additior 
two other sections list 169 industri: 
and 489 European additional substi 
tutes for American receiving tube 
Still another section recommends 30 
American substitutes for Europea! 
types. Also included is a directory < 
400 picture tubes, with recommende 
tions for 799 substitutions. 

The book is invaluable for th 
service technician who daily faces 
maze of different tube types. 
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Fittings for every need 


from one reliable source...RACO 


No matter what you need fittings for, you 
can avoid problems by specifying Raco. 
You'll find threads are deep and true. Set 
screws are in place and turn easily. Fin- 


ishes are bright and clean. 
578 


From the largest service entrance fit- 
Boxes for every job e : 


Raco boxes offer you more dollar-saving installation ag to the smallest, _ ll find the right 
benefits than any other. It's the longest line, too. fitting at Raco. 


Most versatile and complete line of roughing-in materials. 


RAco@ ALL-STEEL EQUIPMENT INC. 


Aurora, Illinois 
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This "K E Y" Fits 
Most Popular 
RECEPTACLES 
Found at Your 
DISTRIBUTORS 


This “KEY which has been added to our 
#190 series—at no extra cost—was de- 
signed to fit most popular size and style 
receptacles. 


The "KEY" drops easily into special slots 
in adjusting ring—you select the receptacle 
required and simply "LAY-IN"; then “LAY- 
ON" receptacle ring. That's all—no more 
ears to clip—very easy to install. 


FULLMAN'S 
Adjustable 


STEEL BOX 


190-N R Series 
No Receptacle 


Our #190 series is a standard 4'' octagon, 
sheet steel box and takes '/2" up thru 
2 3/8" abandon plug. Box-body opening is 
plenty large for complete hand access from 
top of concrete to bottom of box. 


A second tin lid is provided for pouring 
concrete to very top. 


Sold Only Thru 


Wholesalers ies 
Fullman 


MANUFACTURING 
COMPANY 


1209-1215 JEFFERSON ST. 
LATROBE, PENNSYLVANIA 





New products 





Arrow hollow-wall anchor 


The new Dazy hollow-wall anchor 
has been added to the broad line of 
fastening and drilling devices for 
masonry of Arrow Expansion Bolt 
Co., Marion, Ohio. The Dazy is a 
sturdy, easy-to-use fastener that re- 
quires a small hole for securing fix- 


tures to wallboard, plasterboard, lath 
and plaster, tile plywood, sheet met- 
al, etc. 

It is made in nine sizes to accom- 
modate various wall thicknesses and 
loads. When installed, the fixture 
can be removed and replaced as 
many times as necessary without 
disturbing the anchor. 

A unique rib-design on the under- 
side of the screwhead eliminates 
galling in installation. On jobs re- 
quiring many Dazy anchors, the 
work can be further simplified by 
using a Yankee screwdriver. 

Arro products are marketed na- 
tionally through industrial, hardware, 
and electrical distributors. 

Write in No. P-1118 on card, pg. 17 


Fostoria infrared heater 


A new line of electric infrared 
comfort heaters for creating comfort 
conditions in hard-to-heat indoor or 
outdoor areas has been introduced 
by Fostoria Corp., 1200 N. Main St., 
Fostoria, Ohio. 

Since the new infrared heaters 
transfer radiant energy directly from 


source to object without costly heat 
ing of the intervening air, they aré 
ideal for outdoor heating, for indoo 
areas where large air movement 
make conventional space heating 
costly or ineffective, for areas wher: 
only occasional heating is required 
or for localized heating. 

They are also extremely practical 
for supplementai heating since they 
can be easily and economically in- 
stalled without disturbing walls 
floors, or expensive modification of 
existing heating plants. Designed for 
overhead mounting, they can be in- 
stalled as easily and quickly as light- 
ing fixtures. 

Known as series CH, they are 
available in various models for use 
with linear quartz tubes manufac- 
tured by Fostoria or with standard 
high temperature T-3 linear quartz 
lamps which provide extremely high 
operating efficiencies converting as 
much as 86 per cent of electrical en 
ergy into radiant output. 

Write in No. P-1119 on card, pg. 17 


Chalfant cable truss 


The need for a lower cost power 
cable, control cable, instrument tub- 
ing, process tubing, and piping sup- 
port system is being met with the 
new series six cable truss manufac- 
tured and sold by the Chalfant Prod- 
ucts Co., Inc., 11525 Madison Ave., 
Cleveland 2, Ohio. 

Although Chalfant engineers have 
brought the cost down, they have 
not sacrificed the quality, strength, 


rigidity, and versatility demande: 
by engineers, contractors, and in 
stallers. 

The new truss is available 
widths of six, nine, 12, and 18 inche 
Smooth, rounded-edge louvers a! 
stamped into the bottoms of the tru: 
throughout the entire length. Th 
louvers are 34%” wide with length 
in proportion to the width of th 
tray. Louvers are evenly space 
1%” apart throughout the enti! 
length of the cable truss. 

The louvers provide addition 
strength to the truss as well as ver 
tilation for the cables, after i 
stallation is made. Cables may | 
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asily and conveniently dropped out 
hrough these louvers, anywhere 
long the truss. Complete protection 
s accomplished because there are no 
harp edges to cut or damage the 
able. Since there is no need to cut 
jpenings in the truss for dropouts, 
nstallation time is saved. 

This truss is available in alumi- 
nized steel, aluminum, and galva- 
nized steel. 

Write in No, P-1120 on card, pg. 17 


Sun-Tron ceiling heater 


A new electric ceiling heater that 
can be used in new construction for 
kitchens and bathrooms, or in exist- 
ing construction for supplementary 
heat in any room, is being introduced 
by Sun-Tron Corp., 7435 W. Wilson 
Ave., Chicago 31, II. 

The unit is not recessed, but 
mounts directly on the surface of the 
ceiling. Its depth is only 2% inches. 

The electric panel has no moving 
parts. It is different from most other 
models on the market in that it pro- 


vides both radiant heat and air cir- 
culation by natural means. 
Cross-angle radiation, which beams 
heat at angles into every corner of 
the room, is provided by a scientif- 
ically designed perforated steel face 
panel. Air circulation is provided by 
vents on either side of the unit which 
admit air. The air is heated and cir- 
culated across the ceiling. When it 
reaches the outer walls, it falls nat- 
urally as it is cooled, and then re- 
circulates back into the heater. 
Write in No. P-1121 on card, pg. 17 


Westinghouse bulb packaging 


A fresh approach to household 
light bulb packaging has been under- 
taken by Westinghouse’ Electric 
Corp., Lamp Div., MacArthur Ave., 
Bloomfield, N. J. 

The new packaging embraces a 
bold color concept employing a dif- 
ferent hue for each wattage, com- 
pletely redesigned graphics including 
the prominent use of a new corporate 


Everywhere . 


. . people prefer White-Rodgers 


electric heat wall thermostats—universally 
famous for styling, easy installation and years 


of trouble-free performance. 


* Sold under the brand names of 
more than 50 manufacturers. 


WHITE-RODGERS Co. 


ST. LOUIS 6, MISSOURI e 
ATLANTA 8, GEORGIA * 


TORONTO 8B, CANADA 


732 Spring St., N. W. 





VULNERABLE CIRCUITS NEED 


IOWA IES 


FLEXIBLE CONDUIT PROTECTION 


Heavy Square 
Locked or Molded-On 
interlocked y, Polyvinyl 
Galvanized “< . . Jacket 
Flexible Conduit 


Impervious 


Liquatite insures against costly down time due to 
wiring failure. It protects against contamination, 
vibration, motion and shock; proves ideal for “wet 
locations,” around corrosives or where severe punish- 
ment may cause shorts or burn-outs. 

Added to this, Liquatite installs as easily as Flexi- 
ble Conduit—follows contours, takes small radius 
bends necessary for hard-to-get-at locations. 


Write today for free sample, 
costs and name of TYPE LT 


Distributor nearest you. J.1.C. APPROVED 


TYPE LA 
UNDERWRITERS’ 
APPROVED 


DISTRICT OF COLUMBIA 
Washington 
James P. Quick 
2514 “K”’ Street, 
Room 55 
Federal 35-2210 
FLORIDA 
Miami 
Hopper & James 
P. O. Box 4745¢ 
N.W. Branch 
Oxford 6-0611 
GEORGIA 
Atlanta 
Hopper & McCoy 
P. O. Box 2527, 
Station D 
Trinity 2-580 
INDIANA 
Indianapolis 
A. Lee Clifford Compa 
1801 West 18th Street 
Melrose 6-4411 
MISSOURI 
Kansas City 
Parkins & Bretz Compa 
500 V.F.W. Building 
Valentine 1-6011 
NORTH CAROLINA 
Greensboro 
Barber-Ayres & 
Associates 
1705 West Lee St 
Broadway }-9108 
PENNSYLVANIA 
Pittsburgh 
Crescent Sales Co., Inc 
4830 McKnight Road 
Forest 4-3700 
TEXAS 
Dallas 
Burrus and Matthews 
2810 Canton Street 
Riverside 1-6241 
Houston 
Burrus and Matthews 
1116 Nagle Street 
Capital 7-4173 
VIRGINIA 
Richmond 
Lewis J. Crews 
1725 Arlington Road 
Elgin 35-2272 


OT ELECTRI-FLEX COMPANY 








trademark, and new outer wrappers P. O. BOX 128-N ROSELLE, ILLINOIS 
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made of paper almost twice as heavy 
as that used previously. 

The new packaging, to be used on 
the company’s standard line of inside 
frosted light bulbs, was created by 
one of the country’s foremost graphic 
designers, Paul Rand. Mr. Rand has 
designed the trademarks and graph- 
ics for a number of the nation’s lead- 
img concerns. 

Employing extreme simplicity of 
design on a clean white background, 
the large sides of the new package 
contain only four words and three 
figures. 

Write in No. P-1122 on card, pg. 17 


Compact magnetic starter 


Cutler-Hammer, 315 N. 12th St., 
Milwaukee, Wis., has introduced a 
compact Size 5 starter in an exten- 
sion of its 3-star line of magnetic 
starters, already available in Sizes 
00 through 4. ‘i 

Representing the smallest Size 5 
currently offered by a major manu- 
facturer, maximum dimensions of the 
Cutler-Hammer device are: width, 13 
inches; height 15 3/16 inches; and 
an especially shallow depth, 6 1/8 
inches. The C-H Size 5 can be 
mounted in an enclosure only 8 
inches deep. 

The unique contact structure of 
Cutler-Hammer’s Size 5 minimizes 





bounce, heating, and wear. Parallel 
double-break contacts provide four 
contact points to easily accommodate 
the heavy current surges associated 
with Size 5 applications. For accurate 
overload protection, epoxy-cast cur- 
rent transformers and low current 
overload relays are used. 

Write in No. P-1123 on card, pg. 17 


Bryant white wiring devices 


A line of pure white wiring de- 
vices to meet the growing needs of 
designers and decorators has been 








NEW EDITION 


ELECTRICAL 
ESTIMATING GUIDE 


Covers Over 2000 Wiring Jobs 











This new, entirely different estimating guide has 
200 completely worked out charts. 
Authentic, Time Saving—Easy to Use 


This book is easy to use—it has no complicated 
mathematics or formulas to work over. You merely 
determine the nature of the wiring, check it in 
the BLUE SOOK OF ELECTRICAL ESTIMATING 
and there's your answer—it's the simplest esti- 
mating book ever written. 


7 DAYS FREE 
TRIAL 


This book was written by a successful electrical contractor and estimating engineer 
with over 20 years’ experience. It has an entirely different method of determining 
estimates on wiring jobs. Electrical contractors, journeymen, architects, and engineers 
will find use for this book every day. Gives time required to do jobs along with com- 
plete labor charges in every state in the country. Check the PRODUCTIVITY of your 
men with this authentic, field tested book. Order this book now from your supplier 
at special introductory price of $8.25 or send coupon below. 


ESTIMATING HANDBOOKS ASSOCIATES — 5848 N. LEONARD AVE., CHICAGO 30, ILL. 


Send me the NEW BLUE BOOK OF ELECTRICAL ESTIMATING for 5 days free trial. | 
understand | may return the book within 5 days and owe nothing. If | keep it | will pay 
$8.25 plus postage for shipping. 


NAME 

ADDRESS 

TOWN ZONE 

C) t enclose $8.25 to save shipping cost. 

(0 Send C.0.D. I'll pay postman $8.25 plus C.0.D. fee on delivery. 
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introduced by the Bryant Elect 
Co., Bridgeport 2, Conn. 

The line includes conventior 
wall switches, outlets, and a varie'y 
of wall plates. Bryant’s Fashion Plate 
wall switch, a buttonless switch that 
mounts flush against the wall, is als: 
available in white. 

In addition to matching the trenc 
toward greater use of white walls, 
the white devices provide a more 
pleasing contrast to other wall colors 
than the traditional brown and ivory 
wiring devices. Prices on the new 
line will be the same as ivory de- 
vices. 

Write in No. P-1124 on card, pg. 17 


Porter 600 series floor box 


An improved 1961 Model “800” 
series floor box has been introduced 
by National Electric Div., H. K. Port- 
er Co., Inc., Porter Bldg., Pittsburgh, 
Pa. 

In addition to all the advantages 
offered in the original “800” floor 
box many extra features have been 
added to provide complete flexibility. 
The floor box is used to provide a 


convenient power source for office 
machines, lighting, and communica- 
tions equipment. 

Some of the features of the new 
floor box include ability to accommo- 
date the widest range of receptacles, 
including two-wire and three-wire; 
NEMA grounded, T-slot; and twist- 
lock types through 20-ampere capac- 
ity. It also has a larger hand-hole for 
ease of fishing conductors, and a re- 
designed mounting ring that facili- 
tates easy field installation of inter- 
com, microphone, and telephone re- 
ceptacles. A new floor plate will now 
accept %-inch, %-inch through 1-inch 
conduit. 

Write in No. P-1125 on card, pg. 17 


Keystone fluorescent fixture 


Keystone Electric Manufacturing 
Co., 2228 East Tioga St., Philadelphia 
34, Pa., has introduced the Regal, a 
new two-, three-, or four-lamp fli 
rescent fixture with prismatic le 
Any of these lamp arrangements 
available in both four- and eig 
foot lengths. 

Although shallow in appearan 
sufficient width and depth have be °n 
allowed in the design of this lu 
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It's a Breeze |! 
Just a Double Squeeze 


Sets Up E.M. T. 
With Original B-M Indenter Fittings 





ame 


lines 
way) f: 
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| BM-21B 
yh }} Wn 2 or 


enn aM: 228 
“tf Connector 


BM-23B 
1 Connector 


@ B-M indenter Fittings and Tools make an unbeatable combination when it comes to easier E.M.T. 
installation at less cost. New lightweight plier size indenters make setting up thin wall conduit a breeze. 
B-M fittings are neater too! No unsightly nuts or projecting set screws. Other plus features of B-M 
fittings are Concrete tight—Vibration resistant—Extra heavy bright zinc plate, salt spray and acid 
drip tested for corrosion resistance—Extra heavy positive bonding locknuts—Smooth rounded edges 


or bushed throat type connectors that prevent insulation damage—All steel construction with extra 
heavy gauge wall thickness. 














Briegel All Steel 
Sitti eee indenter Fittings 
B-M Offset Connector , showing how a tebe 
wires are guided over box edge. as Concrete-Tight. 


HH GALVA, ILLINOIS 


USED THE MOST FROM COAST TO COAST 
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naire so that the possibility of hot 
spots has been eliminated. 

Produced in Keystone’s Achro- 
Lens, the Regal’s wraparound shield- 
ing is said to be stronger than ordi- 
nary prismatic due to its inverted 
prism construction. This diffuser is 
self-centering. 

Featured also are snap covers 
which require no tools or fasteners. 

Write in No, P-1126 on card, pg. 17 


Wheatland plastic conduits 


Two new lines of rigid plastic 
electrical conduits are available from 
Wheatland Electric Products Co., 500 
Logan Street, Carnegie, Pa. 

Wheatland Electric rigid PVC 
polyvinyl chloride plastic conduit, 
designed for both above- and under- 
ground installations, is available in 
two types. Type A light wall and 
type 40 heavy wall plastic conduits 
are gray in color and produced in 
the full range of trade sizes %-inch 


through six-inch, in ten-foot and 20- 
foot lengths. 

Assembly fittings include coup- 
lings, adapters, elbows, and a com- 
plete line of conduit access fittings. 

Wheatland PVC plastic conduits 
are reported to be non-burning, high 
impact resisting, polyvinyl chloride 
conforming to industry specifications 
for corrosive resistance. 

The Wheatland line of wunder- 
ground plastic conduits known as 
type I light wall and type II heavy 
wall are manufactured from specially 
compounded, modified styrene. 

Type I light wall, designed for 
concrete encasement, is produced in 
trade sizes two-inch through: six- 
inch. Type II heavy wall, for direct 
earth burial, is produced in trade 
sizes one-inch through four-inch. 
Both types, black in color with an 
identifying yellow stripe, are avail- 
able in ten-, 20-, and 30-foot lengths. 

Write in No. P-1127 on card, pg. 17 


Hope current limiting units 


Current limiting protection against 
high-value short-circuits, and pro- 
vision for current metering on power 
circuits of 800 ampere-600 volt, is 
now available in weatherproof con- 
struction from Hope Electrical Prod- 
ucts Co., 28 Long Ave., Hillside, N. J. 

Similar Hope current limiting 





For the finest in friction, 

rubber or plastic tape, 

always look to ACCURATE... suppliers of 
“your best buy in tape.” 


Non-raveling 
Straight tearing 

High tensile strength 
Strong adhesion 
Highly insulating 


Accumare Ture 


FRICTION +++ RUBBER +++ PLASTIC 
ACCURATE MANUFACTURING Co./Gartield, New Jersey 
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units, with and without aerial lugs 
or metering for 240-volt and 600-volt 
distribution systems to 2,000 amperes, 
afford protection to 100,000 RMS 
amperes. Wiping sleeves, stuffing 
boxes, or conduit entrances can also 
be provided. 

Write in No. P-1128 on card, pg. 17 


Fullman receptacle “key" 


A “key” which drops into place in 
the adjusting ring has been added to 
the #190 steel adjusting floor box 
series made by Fullman Manufactur- 
ing Co., 1211 Jefferson St., Latrobe, 
Pa. 

This “key” makes the use of most 


popular styles and size receptacle 
possible. The “key” is simply droppe 
into slots provided for in the adjust 
ing ring, the receptacle selected 
“laid in,” the “key” is “laid on” th 
receptacle ring, and the three screw 
are tightened. 

Write in No. P-1129 on card, pg. 17 


Die cast conduit fittings 


Environmental and economic fa 
tors that determine the choice 
conduit controlled the reasoning b: 
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hind the new die cast aluminum con- 
duit fittings, just introduced by The 
Pyle-National Co., 1334 N. Kostner 
Ave., Chicago 51, Ill. 

In some severe environments a 
copper-free aluminum fitting may be 
preferred. In normal indoor and out- 
door environments, a copper-bearing 
aluminum fitting may be used more 
economically. 

Series OR, Specification Grade, 
copper-free aluminum Pylets and 
blank covers have the protection of 
PEC-9 Epoxy coating, applied after 
Iridite treatment for the ultimate in 
protection against salt spray, acid 
fumes, strong caustics and organic 
liquids. Cover screws are of stainless 
steel. 

Write in No. P-1130 on card, pg. 17 


GE contactors, starters 


Size 00 magnetic contactors and 
starters for low-horsepower light 
duty applications have been added 
to its 100 line of motor starters by 
the General Electric Co., Schenec- 
tady 5, New York. 

Designed specifically for controlling 
conveyors, small pumps and fans, the 
size 00 starter offers about an 18 per 
cent price saving over the size 0 
starter which might have been used 
previously for such applications. 

The new starters and contactors 
incorporate all the features of the 
100 line, which include easier and 
faster installation, less maintenance, 
production reliability, and straight- 
out-the-front disassembly. In addi- 
tion, the new units retain the family 
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appearance of size 0, 1, and 2 starters 
and contactors. 

Available for either 115 or 230 
volts, the 00 starters and contacts 
are single, two- or three-phase with 
ratings from 1/3 to two horsepower. 

Write in No. P-1131 on card, pg. 17 


New product briefs 


A new commercial lighting lens 
optically engineered to provide soft, 
even light between fixtures has been 
introduced by Corning Glass Works, 
P. O. Box 544, Corning, N. Y. The 
Pyrex brand general area lighting 
lens is made of tempered glass for 
increased mechanical strength and 
high heat resistance. The lens is 
10% inches square with convex con- 
tour. 

Write in No. P-1132 on card, pg. 17 


The new line of Slimlux surface 
modules, by the Edwin F. Guth Co., 
2615 Washington Blvd., St. Louis 77, 
Mo., offers complete versatility and 
variety for most ‘on-ceiling’ lighting 
requirements. Guth extra slim surface 
units are available in 1 x 4 feet, 1 x 8, 
14%x4,1%x8,2x2,2x4,2x8 
and 4 x 4 feet modules for rapid start 
and slimline lamps. Four different 
side designs and a vast array of bot- 
tom enclosures are available. 

Write in No. P-1133 on card, pg. 17 


Adding to its family of touch type 
switches, Rodale Mfg. Co., Inc., 6th 
& Minor Sts., Emmanus, Pa., an- 
nounces the introduction of the new 
“Two Circuit Touchette.” Now only 
one switch is needed to control three- 
light lamps or to control two separate 
banks of lights on two separate cir- 
cuits. Switch will carry 1800 watts 
at 120 volts, 4100 watts at 277 volts 
At the first touch of the switch 
button the first circuit makes contact 
providing dim light. The second 
touch brings brighter light, while th: 
third touch both activities full bright- 
ness. 

Write in No. P-1134 on card, pg. 17 


Pfaff and Kendall, 84 Foundry St., 
Newark 5, N. J., has just introduced 
a new all-aluminum residential light- 
ing post designed specifically for us« 
with the Holophane 431 Luminaire 
The P & K post is made of the same 
high-strength aluminum alloy that is 
used in street and highway lighting 
standards. It is available in 7 foot 
and 3 foot models, the former stand- 
ing approximately 5% feet above the 
ground level. 

Write in No. P-1135 on card, pg. 17 


Surface-mounted luminaires with 
perforated-steel side frames are now 
available from the Westinghouse 
Electric Corp., P. O. Box 2099, Pitts- 
burgh 30, Pa. These frames provide 











& Hollow terminals, 


switchboard dimensions. 


Self-locking in closed position. 


C-L-F fuses. 


facturers serving that area. 


THE KELEK 








the KAM-LOK SWITCH 


1200-6000A 250 and 480 volts 


twin jaws and 4 
blades per pole give less skin effect 
heating and more cooling surface. 


® Switch is more compact for smaller 


® Contact pressure mechanism has 
no springs, solder or cotter pins. 


® Standard fuse mountings accom- 
modate Amp-Trap 208 or 480, 
Bussmann KRP or KTX and G-E 


The KAM-LOK Switch is accepted by the 
Electrical Inspectors of most major cities 
in the south and by switchboard manu- 


SALES REPORSENTATEVES THROUGHOUT THE SOUTH 
ANTA — Edgar E. Dawes & Co., 405 Rhodes Bidg. 
(Also Birmingham, Greenville, Tampa, Jacksonville, —erereee. Tenn.) 
AS — Wynne Snoots Co., 2nd Unit Santa Fe B 
Taleo Houston, Little Rock, Oklahoma City, Lubbock ay 
NEW ORLEANS — Associated Manufacturers Agents, 900 Carondelet St 
RICHMOND — Robert W. Fishburne, 1725 Arlington Road (Also Raleigh) 
WASHINGTON, D. C. — Rumsey Electric Co., 337 Southern Bidg. 


k|COMPANY 


259 DAVIS AVE. re ee 


With pressure 
contacts 





NORWOOD, MASS. 
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a modicum of light on the sides of 
fixtures, making their appearance 
superior to fixtures having plain 
metal frames. The new door frames, 
designed to hold either glass lenses 
or aluminum louvers, will be sup- 
plied with Westinghouse type-SF 
fluorescent luminaires. Models of 
type-SF luminaires accommodate 
two, three or four lamps having 
lengths of four or eight feet and rat- 
ings of 40 or 75 watts per lamp. 
Write in No. P-1136 on card pg. 17 


A new line of thermal-magnetic 
circuit breakers which offer over- 
load protection for the entire range 
of industrial applications with only 
six frame sizes instead of twelve is 
now available from the Westinghouse 
Electric Corp., P. O. Box 2099, Pitts- 
burgh 30, Pa. The new breakers re- 
duce the amount of space required 
for installation. Typical of the new 
frame sizes is the KA breaker (type 
K, model A) which can now be used 
instead of the old JK and K frames. 
The KA frame has an interchange- 
able trip, will carry up to 225 am- 
peres, and will interrupt up to 30,000 
amperes at 240 volts ac, as did the 
frames it replaces. 

Write in No, P-1137 on card, pg. 17 


An improved safety switch for 
heavy duty industrial applications 
has been developed by the Continen- 


tal Electric Equipment Co., Box 1055, 
Cincinnati 1, Ohio. The switch is 
available at present in Nema 12 and 
Nema 1A enclosures and carries Un- 
derwriters Laboratory listing as ei- 
ther a general purpose disconnect de- 
vice or as service entrance equip- 
ment. Switches are available from 30 
through 600 amperes, 240 volt and 
600 volt a-c, and 250 volt d-c. An 
unusual design feature incorporates 
the switch and fuse load block assem- 
blies mounted on a removable steel 
plate. During installation, this can 
be removed. 

Write in No. P-1138 on card, pg. 17 


Greenlee Tool Co., 2136 12th St., 
Rockford, IllL., announces the addition 
of their No. 777 lightweight segment 
bender for 1% inch through 4 inch 
aluminum or steel conduit and pipe. 
Weighing only 65 lb, exclusive of 
shoes, it can be easily transported 
and operated by one man. The ad- 
vanced design of this bender makes 
it possible, with a few optional parts, 
to do 90-degree one-shot bending 1% 
through 2 inch, and thin-wall (EMT) 
bending %4 through 2 inch. 

Write in No. P-1139 on card, pg. 17 


Three new residential lighting fix- 
ture lines have been recently intro- 
duced by Moe Light Division, Thom- 
as Industries, Inc., 207 E. Broadway, 
Louisville 2, Ky. One line features 





saves time and money 


BLACKHAWK’S 


complete line of holding, anchoring 
and fastening fittings 


the conventional pole light techniq 
which combines either pulldown con- 
venience or bullet lights with pole 
light portability. A second line fea- 
tures pulldown lighting fixtures for 
kitchens, dining, or living room areas 
The third line consists of contempo- 
rary pendant designs for use in pairs 
or clusters. This latter group comes 
in such finishes as cocoa or hand- 
blown opal glass. 

Write in No. P-1140 on card, pg. 17 


Entirely new Sky-Glo illuminated 
ceilings designed for greater efficien- 
cy, versatility and savings in installa- 
tion and servicing are announced by 
the Benjamin Division of Thomas In- 
dustries, Inc., 207 E. Broadway, Louis- 
ville, Ky. The new Sky-Glo system 
is based on 2 x 4 foot and 2 x 2 foot 
vinyl, polystyrene and acrylic diffus- 
ers. Featuring a new acoustical viny! 
panel, Sky-Glo is also available with 
a variety of prismatic diffusers plus 
% inch cube aluminum or plastic 
louvers. 

Write in No. P-1141 on card, pg. 17 


A new conduit adjustable extension 
ring made by Arrow Conduit and 
Fittings Corp., 108-20 180th St., J 
maica 33, N. Y., is ideally suited for 
alteration work in older buildings 
where new ceilings are to be in- 
stalled and in new buildings where 
plans have been changed. A special 
slot arrangement of this device al- 
lows the extension ring to be turned 
in either direction, to line up knock- 
outs with incoming conduit. The ring 
is also designed for easy coupling 
with the already installed ceiling box 

Write in No, P-1142 on card, pg. 17 


A new compact, packaged busway 
of 100 ampere capacity made at the 
company’s Linden, New Jersey, plant 
is now being marketed by National 
Electric Division, H. K. Porter Com- 
pany, Inc., 140 Stanwix St., Pitts- 
burgh 22, Pa. The new “Speedbus” 
was designed to afford the complete 
flexibility of a true busway system 
an installed cost comparable to con- 
ventional conduit and wire. Designed 
for all commercial uses, three and 
four wire constructions are standar 

Write in No. P-1143 on card, pg. 17 


The new line of Type QO circuit 
breakers made by the Square D Co. 
Mercer Rd., Lexington, Ky., has bee! 
expanded with the addition of t 
Type Q1 breaker, available in 70 a 
100 ampere trip ratings for two a 
three pole applications. 

Standard Q1 breakers are suppli 
with terminals suitable for use w 





. Famous Blackhawk Snap-Strap for rigid con- 
duit is a time saver. Has exclusive “hold- 
bump.” Provides rigid contact support. 

. Snap-Strap thinwall conduit — same style as 


zine alloy, non-creeping. Less bolt binding. . : 
. WOOD SCREW ANCHORS, tapered rectan- | both copper and aluminum cond 


gular hold causes side shearing action for tors. Lugs are Underwriters’ list 


greater holding power. Screw cuts threads. ‘ : ae 

the 700 line made to fit thinwall conduit. Use in concrete, tile, plaster or masonry. for copper cable Size #1 to #8 AV 

- Beam Clamps. Heavy gauge pressed steel- 8, SPRING TYPE TOGGLE BOLTS zinc plated, | and aluminum cable Size #0 to 
plated. Complete with case hardened set screw. double wings lock tightly to screw under AWG. Pl : t ti — 

. Conduit Hanger holds thinwall and rigid. Used a Prevent loosening by vibration. Round é ug-in construction sim} 
with toggle bolt, wood screw and anchor. ead screws, zinc plated, fully threaded. fies installation; Ql breakers can 
BLACKHAWK anchoring and fastening devices Write for Blackhawk’s complete catalog today. wired outside the box and tl 

. CALKING ANCHORS for machine screws, BLACKHAWK INDUSTRIES simply plugged on to the bus 

line connection. 
Write in No. P-1144 on card, pg. ! 


for use in — brittle material. Caulking tool 
Dubuque, lowa 


with each (Screws not included.) Bie he 
. LAG SCREW EXPANSION SHIELDS of hard 2 Jeassstries Where The New Ideas Come From 
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Helpful literature 





GEC-983P is a 20-page bulletin 
containing tables of data and prices 
for the full line of ballasts for fluo- 
rescent lamps of General Electric Co., 
1 River Rd., Schenectady 5, N. Y. 
Publication describes applications and 
operating data for rapid start, in- 
stant start, preheat start, and trigger 
start ballasts. Information on ballasts 
for Circline lamps, outdoor applica- 
tions, dimming, germicidal lamps, 
suppression of radio interference, and 
home appliances is included. 

Write in No. B-1145 on card, pg. 17 


‘Development and Testing of Sus- 
pension Hardware for Transmission 
Systems,” a technical paper prepared 
and originally presented by R. A. 
Eucker, senior engineer, Technical 
Service Section, Preformed Line 
Products Co., 5349 St. Clair Ave., 
Cleveland 3, Ohio, at a meeting of 
the Pennsylvania Electric Association, 
Transmission and Distribution Com- 
mittee. is now available in the form 
of a 20-page illustrated booklet. Cov- 
ered are subiects related to the lon- 
gevity of high voltage transmission 
lines through the avplication of im- 
proved support hardware. 

Write in No. B-1146 on card, pg. 17 


A new, completely illustrated, 44- 
page descriptive booklet on power 
transformers has just been released 
by Pennsvivania Transformer Div., 
McGraw-Edison Co., Box 330, Can- 
onsburg, Pa. The multi-colored book- 
let (No. P-560) covers design features, 
construction details, and principal 
accessories of the company’s “Con- 
tour Design,” shell-form transform- 
ers. 

Write in No. B-1147 on card, pg. 17 


A bulletin showing 27 fluorescent 
and incandescent luminaires designed 
for architectural application has been 
published by the Gotham Lichting 
Corp., 37-01 31st St., Long Island 
City 1, N. Y. The catalog includes 
complete description of all equip- 
ment, candlepower distribution 
curves, coefficients of utilization, and 
efficiencies, as well as detailed draw- 
ings, photographs and material speci- 
fications. 

Write in No, B-1148 on card, pg. 17 


The Fanner Manufacturing Co., 
Electrical Products Div., Brookside 
Park, Cleveland 9, Ohio, announces 
a new and expanded catalog of its 
complete line of plastic Treeguards 
for protection of overhead lines from 
tree-limb abrasion. Catalog Section 
TG contains complete selection and 
specification data for single, duplex, 
triplex, quadruplex and multi-cable 
conductors in a wide variety of 
shapes and arrangements. 

Write in No. B-1149 on card, pg. 17 


available to our readers 


Bulletin LA4, illustrating Type F 
intermediate-class lightning arresters, 
is now available from Line Material 
Industries, McGraw-Edison Co., 700 
W. Michigan St., Milwaukee 1, Wis. 
Type F arresters are offered in 
standard voltage ratings from 20 
through 121 kv. Included are appli- 
cation information, design and oper- 
ating features, and ordering and 
dimensional information. Various ar- 
rester mounting brackets also are 
described. 

Write in No. B-1150 on card, pg. 17 


Features which contribute to 
speedy installation of small, quiet 
dry-type transformers in ratings 3 
through 50 kva, single-phase, 600 
volts and below, are described in a 
new bulletin 61B8222B, released by 
Allis-Chalmers, 938 S. 70th St., Mil- 
waukee 1, Wis. Curvacore construc- 
tion of the 80 C rise, ventilated, in- 
door dry-type transformer which 
provides quiet, low loss, low exciting 
current operation is described in the 
bulletin, which includes dimensions 
for the unit. 

Write. in No. B-1151 on card, pg. 17 


A new four-page bulletin on 
“Donut” current transformers for 
metering and allied applications, has 
just been issued by Associated Re- 
search, Inc., 3777 W. Belmont Ave., 
Chicago 18, Ill. These current trans- 
formers are used for extending the 
measuring range of ammeters, and 
provide current to operate relays and 
other control circuits. The bulletin 
lists two hundred types in burden 
ratings from 2.5 to 12.5 kv and turns 
rations from 10/5 to 5000/5. 

Write in No. B-1152 on card, pg. 17 


A new bulletin describing in detail 
its completely redesigned line of 
4160-volt metal-clad switchgear has 
been published by I-T-E Circuit 
Breaker Co., 1900 Hamilton St., 
Philadelphia 30, Pa. The two-color 20- 
page bulletin gives comprehensive 
information on the complete line of 
indoor and outdoor, both minimum 
depth and walk-in type equipment 
which is available in ratings through 
3,000 amperes continuous current and 
250 mva interrupting capacities. 

Write in No, B-1153 on card, pg. 17 


EJS Lighting Corp., 921 E. Pico 
Blvd., Los Angeles 21, Calif., an- 
nounces publication of a new eight- 
page “short” catalog of special inter- 
est to contractors. Almost 100 sepa- 
rate, distinctive residential and com- 
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NONE BETTER 


PORCELAIN 
RECEPTACLES 


OPEN-TOP WIRING — ready for immediate wiring — 
speedy and easy installation without removal of the 
interior mechanism. 
closed) INTERIORS with extra large binding head 
screws that are backed out and staked. 
interior gives absolute satisfaction on full rated loads 
with performance that far exceeds Underwriters’ 
Standards. 
are pull-chain, three piece with shadeholcer groove. 
For 34” or 4” box. 


No. 1734 is our all-time favorite, 
with shadeholder groove. For 3” 
or 4” box. 
and cord. 


KNOX PORCELAIN CORPORATION 


KNOXVILLE 1, TENNESSEE 





No. 1736 


DUST-PROOF (Completely en- 


Replaceable 


Porcelain Receptacles No. 1736 and 1924 


Complete with chain 


No. 1634 Keyless receptacle with 
shadeholder groove. For 3%” or 
4” box. 





Send for Literature 
























































































mercial fixtures and brackets with a 
wide variety of applications, includ- 
ing many original designs exclusive 
with EJS, are featured in the new 
book. 

Write in No. B-1154 on card, pg. 17 


Allied Radio Corp., 100 N. Western 
Ave., Chicago 80, Ill., announces the 
release of its 1961 catalog of elec- 
tronic equipment. Special emphasis 
has been placed on electronic equip- 
ment for industry. Allied’s new 576- 
page catalog, the largest catalog pub- 
lished by any electronics supply 
house, lists over 48,000 items and in- 
cludes 240 pages in rotogravure. Cov- 
ers are reproduced in 4 colors. The 
catalog includes extensive listings of 
parts and equipment for industrial 
maintenance, research, and produc- 
tion requirements. 

Write in No. B-1155 on card, pg. 17 


Data on rigid aluminum electrical 
conduit is brought together in an 
illustrated detailed 32-page manual 
now available from Kaiser Aluminum 
& Chemical Sales, Inc., Kaiser Cen- 
ter, 300 Lakeside Dr., Oakland 12, 
Calif. Physical properties and per- 
formance factors of rigid aluminum 
conduit are compared to steel conduit 
in indexed charts, tables, and text. 
Such subjects are covered as weights 
and dimensions, allowable fill for 





new and rewiring projects, corrosion 
resistance in various environments, 
and comparative voltage drop with 
250 to 1,000 MCM conductors in non- 
magnetic aluminum and convention- 
al magnetic raceways. 

Write in No. B-1156 on card, pg. 17 


Benjamin audible signal equip- 
ment suitable to almost every indus- 
trial signal need is shown in the new 
catalog offered by the Benjamin Di- 
vision of Thomas Industries, Inc., 
207 E. Broadway, Louisville, Ky. 
Complete diagrams, specifications and 
mounting methods for all listed signal 
equipment are given in detail, as well 
as general information on the various 
types that are most suitable for spe- 
cific noise level areas. Also included 
is the UL recommended class and 
group usages for the various signals. 

Write in No. B-1157 on card, pg. 17 


Just off the press is a new 32-page 
fully illustrated catalog featuring the 
latest developments in push button 
switches, plugs, jacks, adaptors, con- 
nectors, shielded jacks, and cord 
mounted jacks. The catalog, from the 
Electrocraft division of GC Electron- 
ics Co., 400 South Wyman St., Rock- 
ford, I11., illustrates all products with 
an actual photograph, as well as a 
dimensional drawing. 

Write in No. B-1158 on card, pg. 17 





























Make installations fast, 
built to last with 


Ms W 


SERVICE ENTRANCE 


MAST KITS 






Now, you can have exactly the right fittings for any 
mast installation ...quickly...at lower cost. Just select 
the M&W Mast Kit to fit your needs. Varied assort- 
ments for 114”, 114”, 2” or 214” sizes, split-clamp or 
pipe strap conduit support, make it easy for you to 
pick the one kit that best suits your requirements. Best 
of all, M&W Kits cost less than individual fittings. 


Kits include all necessary parts for mast installation as 
illustrated, except conduit. Fittings available separately. 


New Catalog 59 gives details and prices on complete 
line of electrical fittings. Write for your copy today. 


The M. & W. ELECTRIC MFG. CO., Inc. 


EAST 





PALESTINE, OHIO 












Pfaff and Kendall, 84 Foundry St., 
Newark, N. J., has recently issued a 
new street and highway standard 
catalog. The publication is basically 
a working engineering specification 
brochure, which in 16 pages, with 
over 20 drawings, covers complete 
and detailed data on the various 
Pfaff and Kendall lighting standards. 
Details include luminaire specifica- 
tions, arms, bases, anchorage, etc. 

Write in No. B-1159 on card, pg. 17 


Hundreds of interesting pieces of 
information about lightning, nature’s 
most destructive force, are contained 
in a new edition, just off the press, of 
“Lightning Facts and Figures”, pre- 
pared by the Lightning Protection 
Institute, 53 West Jackson Blvd., 
Chicago 4, Ill. 

Write in No. B-1160 on card, pg. 17 


A packet of descriptive and illus- 
trated literature on both radiant and 
fan-forced electric heaters is now 
available from Arvin Industries, Inc., 
Electric Heat Div., 13th and Big Four 
Rd., Columbus, Ind. The material is 
in color, with full specifications in- 
cluded for wall, baseboard, and ceil- 
ing heaters and controls. 

Write in No. B-1161 on card, pg. 17 


Code questions 
(Continued from page 108) 


Will you please give an opinion 
on this. 

ANSWER: From what I can de- 
termine, no conductors have been 
connected in multiple. You have 
two switches feeding two separate 
loads. You are allowed six switch- 
es and have used only two. I see 
no violation. Before conductors 
can be said to be connected in 
multiple, both ends of the two or 
more sets of conductors must be 
connected to the same load. Your 
connection, by contrast, receives a 
common supply and terminates in 
two separate loads. 


Know the law 
(Continued from page 100) 


of the lessee should secure a writ- 
ten order signed by the lessee 
showing his assumption of liability 
to the contractor for payment. 

Had an electrical contractor se- 
cured the lessee’s signature in 
such a case, he probably would not 
have been put to the trouble and 
expense of suing the lessee. (Lar- 
sen v. Lane, 158 Atl. 2d 759, de- 
cided by the Maine Supreme 
Judicial Court.) 

When electrical contractor Lar- 
sen sued Lane, lessee of meat 
market space in a building, he 
claimed that he was called by the 
latter to do certain repair work 
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essential to receiving electric serv- 
ice for the store, that the owner 
agreed to pay for that part of the 
repairs beneficial to the entire 
building, and that Lane orally 
promised to pay the balance. 
When contractor Larsen sued Lane 
on that oral promise, Lane denied 
that he had so agreed. But the 
Supreme Court decided that the 
jury justifiably believed Larsen, 
not Lane. 


Washington report 
(Continued from page 8) 


per cent more than that in 
August. This is the report of the 
U. S. Census Bureau. Usually con- 
struction outlays hold at the same 
level in September as in August. 

The value of the new construc- 
tion in September was $5.3 billion. 
In the first nine months of this 
year contractors put in place $40.8 
billion worth of new construction, 
three per cent less than in the first 
nine months of 1959. 

Economists at Washington are 
saying that this will be the first 
year in a decade in which the 
value of new construction failed 
to exceed that of the year before. 


Load indicator 
(Continued from page 65) 


generalized form in Figure 1. This 
structure has been designed to cre- 
ate within it magnetic heating 
proportional to transformer (con- 
ductor) load. By suitable config- 
uration, it is possible to concen- 
trate the resultant heating of the 
magnetic structure within a por- 
tion where it can be used as a 
means for operating the indicator. 
Because of its dual function, this 
structure has been named the 
“magnethermic element.” By suit- 
able design manipulation of the 
dimensions and composition of the 
“magnethermic element” and the 
insulating structure about it, it is 
possible to produce the type of in- 
dicator load response required. 


Response and indication 


The experience and recommen- 
dations of operating engineers 
were drawn upon to determine 
the characteristics of the indicator 
most desirable from the users’ 
standpoint. 

Response of the indicator, it was 
concluded, should be patterned af- 
ter that of a “one-hour” demand 
meter. This permits rapid response 
to economically significant load 
peaks, yet reduces the influence 
of short load “spikes” of little 


economic significance. In addi- 
tion, it was felt that a limited va- 
riation in response with ambient 
temperature should be permitted 
since it influences system peaking 
capabilities and, to some extent, 
economics. 

The output of the indicator ac- 
tuator, a bimetallic device, can be 
presented in several ways. These 
include 

(1) A signal light, similar to 
the CSP overload light, operating 
at a predetermined load level. 

(2) A direct dial indication of 
demand or maximum demand, or 
both. 

(3) A combination of the above. 

The widespread use of the CSP 
light as a load monitor indicated 
that the initial version of the “TL” 
indicator should incorporate the 
light. Addition of the direct de- 
mand indication received mixed 
response and therefore has been 
eliminated from the introductory 
model. 

A typical “load-time” curve for 
the “TL” indicator with the light 
is shown in Figure 2. The fast re- 
sponse and variation of indication 
with extremes in ambient temper- 
ature are shown. The indicator is 


being provided with calibrated 
knob for field adjustment of the 
operating level if so desired. This 
level can be set so it will match 
the loading practice of any op- 
erating company. Further, the 
field adjustment of the indicator 
provides a simple method for per- 
mitting changes in loading practice 
because of variations in load char- 
acteristics. The “TL” indicator is 
therefore capable of wide applica- 
tions. 


Details of indicator operation 


Operation of the basic “TL” in- 
dicator is shown in Figure 3, which 
is a cutaway view of the internal 
mechanism. The heart of the indi- 
cator is the “magnethermic” ele- 
ment (2) through which the 
transformer L.V. secondary drops 
(1) are passed. Within the center 
portion of this element is located 
a bimetallic device (3) that serves 
to actuate the light switch (5), 
thereby energizing a neon light 
(4). 

A small permanent magnet (6) 
serves to lock in the light follow- 
ing actuation. The light can be 
reset during light load periods by 
means of plunger (7), if desired. 











now! It's the best! 


146 Coit St. 


Atlanta Warehouse 
c. C. MYRICK 
516 Elm St., N. W. 
Atlanta, Georgia 





FOR QUALITY THAT 
DOES SO MUCH MORE— 
AND COSTS SO MUCH LESS! 


Always insist on the Name 


eo 
AMERICAN Bouded 
ARMORED CABLE 


It's a safe bet that you're installing quality when you install American 
Bonded armored cable. And, another safe bet is that you'll save money 
for yourself and your customer through American's installation ease, qual- 
ity construction and long, trouble-free service life. Try American Bonded 


AMERICAN METAL MOULDING CO. 


Houston Office 
PEABODY BROTHERS 

1803 Dallas Ave. 

Houston 2, Texas 


Irvington 11, New Jersey 


Dallas Warehouse 
PEABODY BROTHERS 
~~" 2903 St. Louis St. 
Dallas, Texas 
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Voltage for the light is taken 
directly from the transformer sec- 
ondary by means of insulated 
leads (8). As protection against 
lightning surges, the indicator is 
provided with a small meter-type 
de-ion gap. A small decal (9) on 
the back of the indicator case 
identifies the transformer kva rat- 
ing with which the unit was de- 
signed to operate. 


Installation 


Provision has been made for 
mounting the “TL” indicator di- 
rectly on the L.V. neutral ground- 
ing pad located on all distribution 
transformers built over the last 25 
years. This positions the indicator 
so that the two line leads of the 
L.V. secondary drop can be passed 
through the holes provided in the 
back of the indicator case (Figure 
4). The L.V. neutral need not 
pass through the indicator. The 
signal light leads can be attached 
directly to the transformer L.V. 
bushings (line to neutral, 120 
volts). No adjustment of the indi- 
cator or modification of the trans- 
former is required. 

Although primarily designed for 
direct transformer mounting, it is 


possible to mount the indicator on 
the pole or elsewhere. The only 
requirement to be satisfied is that 
the L.V. line leads pass through 
the indicator. 


Operating cost 


Operating costs for the indicator 
can be considered negligible. Com- 
bined losses in “magnethermic el- 
ement” and light are only three 
watts at rated load and about 
eight watts at 200 per cent load. 
Life of the indicator should be far 
in excess of requirements and 
should have little economic signif- 
icance because of its low initial 
cost. 


Fault currents 
(Continued from page 69) 


complished in almost any station 
with a minimum of effort. 
Previous to the installation of 
this reactor there had been numer- 
ous operations of the relay-con- 
trolled station breakers and blow- 
ing of high side fuses for no ap- 
parent reason. Even though we did 
not measure the fault currents on 
the system before and after the 
installation of the reactor, we have 


every reason to believe that this 
installation has brought about a 
better condition of cocrdination 
between fuses, station breakers, 
and reclosers. 

After two years of successful op- 
eration of this reactor it was de- 
cided to use it at two additional 
locations when their capacity was 
increased above 2,000 kva. These 
two additional installations have 
been made and are performing 
without difficulty. 

There are additional advantages 
to be realized hy limiting fault 
currents. If there is any appreci- 
able resistance in a connection, a 
high current will cause a burn 
down. One of the greatest ad- 
vantages is the protection to pow- 
er transformers. Even though 
power transformers are designed 
to withstand the forces created by 
fault currents there is a factor of 
safety in limiting their value. 

In this area of lightning, wind, 
and trees we have more than i100 
large fault currents per year as 
determined by our instantaneous 
ground relays. There is no doubt 
that in limiting these magnetic 
forces to a fraction of their possi- 
ble value, the mechanical strength 
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EVANS ROOF FLANGES 


Electrical Contractors and Electricians Are Taking Advantage 
of A New Evans Product to Build Mast Type Electrical Entrances. 


Evans Roof Flanges provide lifelong 
leakproof protection we meet a — 
ing oon cation. A choice of th 

, aluminum, and - 
lead are sire the to meet every 
requirement. 


You'll find Evans Roof Flanges eco- 
nomical to use. Contact your Wholesale 
electrical supply jobber today. 











EVANS 


METAL COMPANY 
P. O. Box 13168 
Station K 
Atlanta 24, Ga. 


be heated. 
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VULCAN 


CARTRIDGE HEATERS 


Vulcan Cartridge Heaters are designed especially to 
provide concentrated heat in small areas by insertion 
into machine parts, dies, platens, molds, presses, die 
blocks of embossing machines, packaging machines, etc. 
There is practically no heat loss because the cartridge is 
completely surrounded by the metal or material to 


Vulcan Cartridges are available in a wide choice of 
standard sizes — from 1” to 25” (or longer); diameter — 
1/4” to 1 19/64” (or greater); sheath — brass, steel, 
nickel or high temperature alloys; full range of wattage 
and voltage ratings. 


for limited 
space, specify... 
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Write for catalog and prices. 














VULCAN 


ah VULCAN ELECTRIC COMPANY, DANVERS, MASS. “fl 
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of the transformer is retained for 
many years. 

To my knowledge this is the 
only installation on an REA sys- 
tem in the United States where a 
reactor is installed in the nevtral 
for limiting line-to-ground faults. 

he greatest good is derived in the 
first few miles from the substation 
where the maximum fault cur- 
rents occur. 

In the early days of rural elec- 
trification the low fault current 
was a problem. Now, with the 
large loads, large conductors and 
increased capacity of substations, 
fault currents should be limited. 
The reactor seems to be the solu- 
tion to the problem until more ex- 
pensive protective equipment can 
be justified. 


Substations 
(Continued from page 74) 


some installations. These wires 
should be connected at least at the 
middle and at both ends to ground 
rods. While it may be desirable in 
some cases, it is not always neces- 
sary that they be connected to 
each other or to the cables inter- 
connecting the rods. Their effec- 
tiveness in distributing the volt- 
age is not impaired if they break 
or burn open in spots so long as 
one end remains connected to the 
ground system. 


Effect on reducing potentials 


Figure 10 shows the effect of 
such a grid system in reducing po- 
tentials over a portion of sub- 
station area. This is based on 
actual measurements and indicates 
that a substantial reduction in the 
voltage can be obtained by plac- 
ing grid wires at closer spacings. 
For example, the curve Test 4 
which was obtained with wires 
spaced at about 334-foot intervals 
indicates that the potentials inside 
the grounded area were approxi- 
mately one-third of the values ob- 
tained when no grid or counter- 
poise was used. 

It is evident that further reduc- 
tion in potentials can be effected 
by using closer spacings of the 
grid wires. This may be necessary 
in some caSes, but in general, 
spacings less than about 2 to 2% 
feet, which is approximately a 
hormal step or pace, are seldom 
necessary. This will depend large- 
ly on local conditions but smaller 
spacings begin to approach the ef- 
fect of a fine mesh or solid plate. 

It will be apparent from the 
foregoing that there are many fac- 
tors involved in the design of a 


substation grounding system and 
that each installation must be 
treated as an individual problem. 
An adequate grounding system 
can usually be justified from an 
economic standpoint when the 
matter of safety to life and 
property is considered. While the 
cost of such a ground may seem 
high, it probably represents only 
a relatively small percentage of 
the total overall cost of the sub- 
station. The protection which it 
affords to human life will far out- 
weigh any consideration of the 
cost. 


Polyphase meter 
(Continued from page 68) 


of concern and requires a great 
deal of verification in order to be 
satisfied that it is correct. With a 
resistive load, however, this prob- 
lem is eliminated and the meter 
should run forward at all times 
and on all stators. 

Only one unit for each voltage 
would be required in the meter 
shop since the number of installa- 
tions requiring its use would be 
limited. It would be easy to carry, 
since it would weigh less than ten 
pounds, and would be inexpensive 
to make. If construction of such a 
unit saved one extra trip then it 
would be worthwhile, and if it 
saved one error, then it would be 
of great value to effective meter- 
ing. 


Coastal line 
(Continued from page 63) 


and bolted to the piling above the 
water line. Proof of the preva- 
lence of borers is found in the 
poles being removed from the 
areas crossed. These poles vary in 
age from five to 20 years and 
show consistent limnoria attack. 
The toxicity seems to have been 
high enough in each case to have 
protected against teredo. 

Pilings in this installation vary 
in length from 35 to 50 feet and 
were driven to a depth of 25 to 40 
feet. Standard drop hammer type 
pile-driving equipment was used 
for the installation. Vertical piling 
loading values, which were easily 
obtained, were of little practical 
value in this construction since a 
maximum of one and one-half tons 
per pile was the total load per in- 
stallation, whereas the side thrust 
load as produced by windage and 
conductor action was difficult to 
obtain. In fact, we have found no 
reported information on this par- 
ticular type of loading. 
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is being used 
NOW!... 


ROCKER-GLO 
IWITCH 


Many of today’s switches are specialties 
primarily designed for appeal in dec- 
oration. Others are designed to meet 
the rugged use and performance called 
for by a heavy duty switch. 

Now, one new switch, Rocker-Glo, 
combines eye-appealing design with 
heavy duty performance. So impressed 
with this combination are cuaiiests. 
engineers and contractors that Rocker- 
Glo is already being specified in lead- 
ing hotels, motels, ham commer- 
cial buildings and housing develop- 
ments. Rocker-Glo has high-grade 
silver alloy contacts. Its modern de- 
sign and unique construction allow 
this switch to be pressed, pushed, 
rocked or rolled into instantaneous 
action. 

Rocker-Glo switches are designed to 
be used at full current rating on 
tungsten filament and fluorescent loads. 
Available in Despard interchangeable 
type, Despard type mounted on a stra 
and narrow rocker for tumbler abek 
plates. A specification grade switch, 
15 and 20 amps. 120/277 volts AC. 


<> Write for free Rocker-Glo 
% bulletin — Dept. ES-116. 
» 
PASS &SEYMOUR,INC. 


SYRACUSE 9, NEW YORK 
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42nd St., New York 17, N.Y. - 1440 N. Pulaski Rd.. 


Chicago Si, i. - In Canada; Renfrew Electric Co., Ltd 
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THIEL STAPLES 

PARE STANDARD 

| SIZE, BUT MADE OF 
HEAVIER MATERIAL | 


THIEL 


N. MARKET ST 


THIEL TOOL & ENGINEERING CO.,INC. 


MO 


PORTABLE POWER 
CUTS YOUR COSTS 


esses 


WATT we, 


Other Sizes—600 Watt to 
1OOKW—Al! Voltages, Phases. 


USE POWER TOOLS WITH DEPENDABLE 
WIND WE ELECTRIC 
———F OWER p.iants 
You save 4 big ways with a 
WINPOWER electric plant: 
(1) automatically idles plant when load 
is off . . . cuts fuel cost... 
aaere noise . ... extends engine 
ite; 

(2) costs less to buy . . 
beat all competition; 

(3) speeds up production by supplying 
low cost, instant power on the job; 

(4) gives you long and dependable 
service backed by 35 years of 
inanufacturing experience. Portable 
cradle units or two wheel dolly 
types. 

Div. Mgr. Norman Parke, 2695 Lenox Road, 
N. E., Atlanta 5, Ga., CEdar 7-3829 


WINPOWER MFG. CO. 
Dept. Ei 


. priced to 


NEWTON, IOWA 








All piling was installed by con- 
tract and line work was done with 
the company crews. Transporta- 
tion to and from all poles in the 
water was by power boat, usually 
on a contract basis. 

The lines installed were four- 
wire 7.2/12.5 kv of #4/0 copper 
with #2/0 neutral. A 45-kv fog- 
type insulator was used to protect 
against the heavy corrosion in the 
area. Past experience has proved 
the necessity of over insulation in 
these areas. An unusual construc- 
tion situation encountered was a 
70-foot clearance required over 
the Intra-Coastal Waterway, with 
a 300-foot span. 


Power equipment 
(Continued from page 36) 


dling are incalculable. An electric 
keyhole saw for cutting holes or 
outlets in wood or metal is an- 
other automatic tool that has 
proven a fine labor-saver as it per- 
forms a neater job. The drive-it 
gun for shooting studs in concrete 
or cinder block is another worth- 
while investment. 

Power tools properly applied, 
properly handled, -and properly 
maintained are an investment that 
pays well in dividends. 


Feeding, storage plan 
(Continued from page 34) 


motor operates the auger to spread 
the feed. 

The only part of the operation 
that is not electrical, on standard 
220, REA-supplied power, is the 
grinder, where an auxiliary gas 
engine is being used at present. 

Mr. Briscoe has a compact and 
versatile one-man feeding and 
storage operation, and maximum 
use of electrical potential has 
made his profitable operation pos- 
sible. 

He sees no reason why any 
farmer cannot be sold on full use 
of electrical “hired hands”—if the 
farmer has any interest in staying 
in business and making a profit. 


Underground system 
(Continued from page 62) 


involved a transition from an 
aluminum cable to the copper con- 
nector. After being assured by the 
connector manufacturer that a 
suitable transition could be made, 
aluminum was chosen as the con- 
ductor material. 

The connectors are rated at 
1,500 amperes per phase except in 


transformer vaults where they a1 
rated 2,000 amperes for lightin 
phases and are installed in su 
ficient number and witn the re- 
quired number of outlets to pro- 
vide three-phase service to each 
lot served. 

In addition, single phase service 
is supplied for each street light, 
vault, and entrance gate. Four 
spare outlets for each lighting 
phase and two spare outlets for 
the power phase are supplied in 
each transformer vault, along with 
two spare terminals per phase in 
each manhole and handhold, with 
suitable outlet plugs on all un- 
connected outlets. 


Connectors tested 


Two types of connectors were 
thoroughly tested by their manu- 
facturers and Florida Power and 
Light. Both proved to be satisfac- 
tory for the transition from alum- 
inum to copper. With one, the 
cable could be removed without 
cutting. The second, in which the 
transition was made at the factory 
by joining the aluminum barrel to 
a copper dowel which was made 
as a part of the copper receptacle, 
enabled the use of extremely high 
pressures applied to the connec- 
tion, thus fusing the aluminum 
barrel to the copper dowel and 
giving a much better connection. 

Since the secondary was essen- 
tially an electrical bus consisting, 
in most cases, of multiple 350 or 
500 MCM cables in parallel, the 
latter type connection was chosen. 
However, the easy disconnect fea- 
ture of the other will undoubtedly 
be given strong consideration by 
the utility in connecting aluminum 
services as they are installed. 

A viewpoint on the connectors 
chosen was voiced by Woody 
Hodges, who handles the cable 
work for the local utility. “We'll 
reserve decision until we see how 
they work out. They’re difficult to 
repair; copper connections are 
smaller and copper wire is easiec! 
to handle, and that’s mighty im- 
portant in restoring service fa: 
And you don’t need a kingsi 
compression tool as is required 0! 
the aluminum connections.” 

The multiple connectors were 
pre-insulated with a neopre 
base compound and a neoprene 
sleeve over the barrel part of eac! 
connector. A watertight, insulat 
connection was made by tapi 
the sleeve to the cable and t 
multiple connector with rubb:r 
and neoprene tape. 

Reason for the _ selection 
paper-insulated, lead covered, n¢ 
prene-jacketed cable for the p 


ELECTRICAL SOUTH for NOVEMBER, 19 





mary circuits is stated by Mr. 
Bailey, the design engineer: “This 
type cable, when provided with 
proper cathodic protection, has 
proved to be more maintenance- 
free than rubber-insulated cable 
in this section of the country. 

“Copper was used for the con- 
ductor material, along with stand- 
ard wiped joints and pothead 
terminations. “Aluminum was in- 
vestigated for this primary con- 
ductor, but the increased con- 
ductor size required with alumi- 
num increased the insulation and 
lead covering cost more than the 
savings of aluminum over copper 
conductors.” 


Primary cables fireproofed 


Primary cables were fireproofed 
throughout all the transformer 
vaults and in manholes containing 
more than one primary circuit or 
more than one section of the same 
circuit. Primary duct banks carry 
three 1/c #3 15 kv copper cables 
and one #4/0 neutral of copper, 
chosen for copper’s better cor- 
rosion resistance in salt spray 
areas that surround the Bird Key 
subdivision. 

The system neutral is neoprene- 


covered copper wire with all con- 
nections made with compression 
type fittings and wrapped with 
neoprene tape. A typical alumi- 
num secondary ductbank carries 
two 350 mcm-600 volt cables per 
lighting phase; two #1/0, 600-volt 
cables of aluminum for the power 
phase, and two #4/0 neutral con- 
ductor, along with one 2/c #6 
street lighting cable. 


Two grounds maintained 


Two separate grounds, one for 
the system neutral and one for the 
lead sheath, are maintained 
throughout the entire subdivision. 
These grounds are isolated from 
each other so cathodic protection 
could be provided for the lead 
sheath. 

A system ground, a lead sheath 
ground, and a zinc anode were in- 
stalled under each transformer 
vault and manhole, with the lead 
sheath ground and zinc anode con- 
nected to the cable sheath at the 
entrance to each vault and man- 
hole. Insulating spacers between 
the oil switch potheads and the 
switch cases isolate the cable 
sheath from the vault equipment, 
while all vault equipment is con- 


nected to the 
ground. 

However, insulating spacers 
were not employed for the pot- 
heads serving the transformers, so 
their cases and the cases of the oil 
fuse cutouts can be maintained at 
the system neutral potential. 

Provision has been made for 
underground telephone service by 
the inclusion of ducts installed by 
Whitmore Electric, with direct 
burial cable serving street lights 
located within a few feet of man- 
holes and handholds. Transite 
pipe carries telephone cable at 
street crossings. 

Main trunk lines have been di- 
rectly buried in the street right- 
of-way and the rear lot easements 
and terminal posts are located 
above ground near the handholds. 
A one-inch plastic pipe extends 
under the street pavement from 
each terminal post, to serve the 
lots on the opposite side of the 
street. 


neutrai system 


“Excellent system” 

As design engineer for the 
project, Mr. Bailey concludes: “In 
our opinion, the Bird Key sub- 
division has an excellent electrical 
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distribution system designed to 
meet today’s high demand for elec- 
tric living, and to provide each 
home owner with ample spare 
capacity for the increased use of 
electricity that is sure to come in 
the years ahead.” 

As to why the job was con- 
tracted out to an electrical con- 
tractor and not undertaken by the 
local FPL unit, manager James 
Spencer said: “We contract out 
such projects as our distribution 
buildings and submarine cables— 
jobs normally beyond our organi- 
zational scope and which we're 
not prepared to attempt from the 
standpoint of the needed men and 
equipment. We won’t build up a 
big temporary labor force, nor do 
we take kindly to investing in 
heavy and specialized equipment 
for jobs too big for our local peo- 


ple. Our opinion negates the idea’ 


of building any unwieldy and 
short-lived monetary and organi- 
zational set-up required on a job 
like Bird Key. It just wasn’t 
feasible to undertake such tem- 
porary expansion, then have a 
surplus of men and equipment at 
job’s completion.” 

Obviously any utility can skid 
its wheels profit-wise and ef- 
ficiency-wise when it steps outside 
its regular and established frame- 
work of operational activity. 
While a utility might have better 
control of the quality of work be- 
ing done when installation is by 
its own personnel, in the case of 
FPL, its engineering staff, plus 
the efforts of outside engineering 
and its own strict specifications, 
defining requirements they ex- 
pected of the electrical contractor, 
attracted bidders of proven in- 
tegrity, business experience, fi- 
nancial stability, and willingness 
to guarantee performance. 

The inevitable result of this 
policy has assured FPL an under- 
ground system whose trouble-free 
performance is bound to be re- 
flected in the form of better serv- 
ice to its customers. 


Contracting profits 
(Continued from page 27) 


terials control, a purchase order 
system for all materials except 
petty cash purchases was designed. 
So that materials may be charged 
to the appropriate jobs, a rubber 
stamp of job number, code desig- 
nation, purchase order number, 
date, and signature of person re- 
ceiving materials is employed by 
the men on the jobs responsible 
for materials. 
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_ After materials have been prop- 
erly inspected and checked, and 
delivery slip filled out and 
stamped, the delivery slip is sent 
to the warehouse where it is 
matched with the purchase order. 
These are then checked with in- 
voice, and materials are charged 
to a job from the invoice. 


More jobs handled 


Our revamped operation, clearly 
defining each one’s duties in our 
new systems, has made possible 
handling a substantially increased 
volume of contract jobs in all 
fields. A factor in obtaining an 
increasing number of jobs has 
been our accurate’ estimates. 
Knowing at all times what the fi- 
nancial picture is on every job, 
we make jobs consistently profit- 
able. 

Delegation of duties has given 
me more time to study, seek jobs, 
and sell more jobs. Also, I have 
more time for collections, so our 
accounts receivable are in better 
shape than they have ever been. 

It is reorganization that has 
helped us achieve our objectives 
in shorter time than would have 
been otherwise possible. 


Small contractors 
(Continued from page 32) 


Every electrician has his regular 
eight-hour day, six days a week, 
throughout the year. Not one 
hour of lost time and no hills or 
valleys in earnings occur. No one 
was idled during the Christmas 
and New Year holidays. With sub- 
stantially higher wages than any 
other non-union shop in the area, 
every one of these electricians 
feels he is better situated than if 
he were in business for himself. 
My duties are similar to those I 
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vould have in an independent op- 
eration of my own—without the 
veadaches. I hire personnel for my 
department, train them in methods 
that adapt to the 12 localities we 
work in, reward with raises in 
pay, estimate, assign mechanics to 
jobs, plan, and inspect the carrying 
out of work. However, I am not 
burdened with the paperwork, of- 
fice staff, investment in building, 
stock, equipment, or promotion. 
Paid vacations now really leave 
my mind free of anxiety. 

I believe that a trend is afoot 
when more one-man contracting 
operations will buckle under the 
growing complexity of the load. 
Though I can well appreciate every 
electrician’s ambition of heading a 
successful business of his own, I 
believe it is getting more and more 
difficult to make the grade. 


Apartments 
(Continued from page 31) 


$24, with the low bill about $8. At 
La Villa the high bill is expected 
to run around $30, with the low 
bill around $10. 

“It’s the only system we know 
where the owner has the option of 
paying or letting the tenant pay. 
The whole operation is tailored to 
the tastes and convenience of both 
the tenant and owner.” 

Scheidt said three more such 
apartment projects are in the 
works, with no alternate system 
bids taken, and four more show a 
50-50 likelihood of going to all- 
electric heat pump operation. 

Acceptance in the Oklahoma 
City area has been quick and 
strong, and more and more con- 
tractors will be called on for such 
installations. 


Underfloor cable 


(Continued from page 24) 


part of either of its buildings to be 
heated as desired without waste of 
current. For example, when at- 
tendance is small only that part 
of a building where people are to 
assemble is heated. Because the 
heating is in the floor, it remains 
largely in its area. 

The church heating pattern is 
divided along the center aisle and 
is controlled by seven thermo- 
stats along each of the sidewalls. 
Thus, for heating, the floor space 
may be divided lengthwise or 
crosswise. The parish hall has this 
same convenience: 

The thermostats control heating 
from 55 to 85 degrees. On days of 
heating use, they are set for the 


desired temperature five hours 
ahead of time. After the desired 
temperature has been reached for 
two hours, it remains constant for 
several additional hours with the 
thermostats turned off. Disconnect 
switches have been provided for 
periods when the buildings are not 
in use. 

We are now beginning to see the 
possibilities for underfloor cable 
heating for all types of buildings 
with concrete, terrazzo, tile, or 
vinyl floors. It is easier and more 
economical to install than ceiling 
heat. It is highly adaptable for 
motels, schools, churches, offices, 
business buildings, and homes, 
especially in the South. It is ex- 
cellent for bathrooms. 


Underfloor cable advantages 


Underfloor cable heat has no 
mechanical parts, it is permanent, 
economical, and efficient. It pro- 
duces heat in a short time. It re- 
quires no space or fueling. It is 
safe. 

Through a particularly cold 
Florida winter, when the tempera- 
ture actually dropped as low as 
27, underfloor cable heating per- 
formed perfectly. We have never 
had an electrical installation with 
such pleasing results. 

I do not know why Southern 
contractors have not used more of 
it. Maybe it is because many of 
them are like us—they just didn’t 
know about it. I hope now they 
will investigate its possibilities. 

Two humorous incidents hap- 
pened in connection with our 
church heating job. When the 
Sunday school rooms were first 
used, the children were soon sit- 
ting on the floor, finding it com- 
fortable and more fun than to sit 
in their chairs. In church, on the 
first Sunday the new heating sys- 
tem was used, several women 
parishioners could not resist the 
temptation of taking off their 
shoes and warming their stocking 
feet on the pleasantly heated 
floor. 


Training course 
(Continued from page 23) 


believe the manufacturer’s re- 
sponsibility goes beyond designing 
and selling a quality product. To 
bring the benefits that only elec- 
tric heat can provide the modern 
homeowner, manufacturers must 
also develop a close working re- 
lationship with installers, archi- 
tects, builders, distributors, and 
dealers to insure the long-range 
success of their products. This is 


ELECTRICAL SOUTH for NOVEMBER, 1960 











/he\XJ ADSWORTH Checlede 


MFG CO. INC 
COVINGTON, KENTUCKY 


WRITE FOR FREE CATALOG 











THEY STAY ON 
All VICTOR “MAGIC” CLAMPS 
and STRAPS for Thin and 
Heavy Wall Conduits have 
this time-saving snap-on 
feature 


Contractors everywhere are o=r"™ A 
switching to VICTOR. Cash in < 
on this heavy demand. Add 
these fast selling, profitable 
Clamps and Straps to your 


VICTOR products are 
neatly packed, clearly 
and attractively labelled. 
Orders for stock items 
shipped within 24 hours 


Write for the new 
Victor Strap Catalog. 
Lists over 600 items 
to fasten Wire, Cable, 
Tubing and Conduit. 


(ier OR SPECIALTIES, INC. 





The Greatest Single Source for Clamps and Strops | 





137 








——— eee 














the objective which underlies all 
our planning for this market. This 
training program, we feel, is the 
most outstanding example of this 
thinking.” 1 

Emerson Electric distributors 
will administer the program in co- 
operation with utilities, contrac- 
tors’ groups, and company field 
personnel. The material presented 
at each session will vary slightly 
in accordance with the experience 
of the “students”, and geograph- 
ical location which might dictate 
more emphasis on certain applica- 
tions. 

“This course gives several new 
‘tools’ to the installer,” says W. C. 
Nusbaum, assistant to the presi- 
dent of Emerson, whose special 
assignment for the past six months 
has been researching, planning, 
and gathering material for this 
training program. 

“An installer taking this course 
will be given a simplified method 
of heat loss calculation which re- 
sults in a permanent record and 
which will improve his speed and 
accuracy on the job. He will re- 
ceive a simplified guide to equip- 
ment choice; an objective, easy-to- 
understand explanation of how 
various types of heating eauipment 
function as a basis to understand- 
ing equipment application; and a 
practical proven sales approach of 
particular value in conversation 
applications. 

“Electrical contractors and other 
installers already have the basic 
qualifications for entering the 
electric heat business: qualified 
personnel, installation equipment, 
sales ability, prospects, and cus- 
tomers. After completing this 
course, we feel that they will be 
equipped with the specific skills 
necessary for successful participa- 
tion in a market that offers them 
a present annual consumption of 


$27,000,000 of manufactured elec- 
tric heating equipment. 

Emerson Electrics builder 
products group now manufactures 
a complete line of electric heating. 
Products include baseboard units; 
in-the-wall fan-forced and radiant 
units; radiant cable; Northwind 
heat pumps; and Emerson-Pryne 
radiant, convection, and infra-red 
ceiling and wall heaters. 


Underground system 
(Continued from page 22) 


by such obstacles as quicksand 
and washouts from torrential 
downpours. When it came to exca- 
vating, wellpoints were often im- 
practical since water simply re- 
mained atop the old silt and clay. 
Because of the fluidity occasioned 
in the 4,000,000 yards of bay bot- 
tom fill, difficulty was encountered 
in keeping water out long enough 
to set the transformer vaults. 

This problem was solved by 
welding and so bracing a steel box- 
like form with open top and bot- 
tom, that it barred entry of water 
into the vault excavation holding 
the 14-foot-long. concrete units. 

At times, newly-laid duct was 
lifted right out of the ditches by a 
sudden rainfall and had to be 
pulled out and reset. 


Understand payment basis 


Whitmore stresses: “It is most 
essential that the contractor thor- 
oughly understand the basis of 
measurement as it involves pay- 
ment for every operation and ma- 
terials used. 

“If this basis calls, for example, 
for cable payments from center- 
line to centerline of the structure, 
he must not forget to include in 
his cost estimate allowances such 
as the necessary slack for racking, 
cut-off, splicing, and fireproofing, 


and, in the case of our aluminum 
secondary, the extra cable loops 
for the required connections to the 
connector used in the transition 
from aluminum to copper. 

“Some contracts call for pay- 
ment only for actual installed 
footage, omitting cut-off and rack- 
ing. The contractor must find out 
just what the unit price covers, 
and everything that is required for 
the installation must be included 
in the cost estimate so he can 
figure accurately and not forget 
some major item like fireproofing 
on which we ran $15,000.” 

In the Bird Key job, this item 
(fireproofing), was included in the 
unit price for the cabling. 

“Generally,” says Mr. Whit- 
more, “ in a good set of specifica- 
tions, this is spelled out. But if 
the ‘specs’ fail in this respect, then 
the electrical contractor who seeks 
to avoid later hassles needs to be 
forewarned to the point of ques- 
tioning the engineers prior to bid- 
ding the job. ‘Specs’ may not be 
complete or correct, and the mar- 
gin of error thus encountered on a 
large installation is too great to 
neglect investigation. 

“For example, on our secondary 
cable we had to buy ten per cent 
more than we were actually paid 
for, because we had to pull from 
one to three feet extra at each 
hole. We had foreseen this in our 
estimate, but not to the tune of 
ten per cent, yet it ran exactly 
that to the foot, as is recorded in 
our files. Other jobs hav2 run less, 
but the Bird Key project ran to a 
10 per cent excess of installed 
cable.” 

As to the connections used on 
the secondary system, for which 
he says no experience data is 
available, Mr. Whitmore is willing 
to impart such information to 
others involved in similar work. 
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Missouri, St. Louis: Elmer E. Scheetz Jr 
North Carolina, Greensboro: Wilson P. Byrd 
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Florida, 
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Texas, 
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St. Louis 
rolina, Greer 
Oklahoma 
Jack 


MFG. CO. 
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CLIFTON CONDUIT CORP. 
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MANUFACTUREI 


TS 


AGENTS" 


REPRESENTING OUR ADVERT ERS 


DOSSERT MFG. CORP. 


Alabama, Birmingham: Eugene Johnson 

Arkansas, Little Rock: J. D. Williams 

Florida, Eustis: George Carlisle 

Florida, Miami: Charles R. Lee & Assoc. 

Georgia, Atlanta: Hopper & McCoy 

Kansas, Wichita: Gaines Co. 

Louisiana, New Orleans: Mid South Sales 

Missouri, Kansas City: Gaines Co. 

Missouri, St. Louis: Arbeiter Co. 

North Carolina, Greensboro: Barber-Ayers & 
Assoc. 

South Carolina, Columbia: J. Richardson 

Texas, El Paso: Electric Engineering & Sales 
Corp. 

Texas, Houston: Brenner Electrical Sales 

Virginia, Richmond: Robert Ayers Co. 

West Virginia, Huntington: A. J. Noce & 
Associates 


ELECTRIC TUBE PRODUCTS, INC. 


Florida, Miami: Electra, Ben Parker 
Florida, Panama City: Black and Landers 
Louisiana, Shreveport: Walter T. Koch 
Texas, Richardson: Sam Dunlap 


ELECTRICAL FITTINGS CORPORATION 


Alabama, Birmingham: Royce Brogdon 

Arkansas, Little Rock: Percy Williams 

Florida, Tampa: Graham P. Dowling 

Florida, Hialeah: Jerry Weldon 

Georgia, Atlanta: William F. Bishop 

Kansas: E. L. Polsinelli 

Kentucky, Louisville: L. P. Chick & Co. 

Louisiana, New Orleans: Chester R. Lloyd 

Maryland, Baltimore: Charles E. Esposite 

Mississippi: Chester R. Lloyd 

Missouri, St. Louis: Ralph Drenkhahn 

Missouri, Kansas City: E. L. Polsinelli Co. 

Missouri, Manchester: Marvin Prysock 

North Carolina, Charlotte: E. F. Lombardi & 
Co. 

Oklahoma: W. L. Clinton 

South Carolina: E. F. Lombardi & Co. 

Tennessee, Nashville: Matthews & Brokaw 

Texas, Houston: W. L. Clinton 

Texas, Fort Worth: J. E. Morton 

Virginia, Norfolk: Joseph W. Cook 


ELECTRO COMPOUND Co. 


Alabama, Birmingham: Joseph B. Babb 
Florida, Miami: Hopper & Assoc., Inc. 
Louisiana, Metairie: Alamiss Sales Co. 
Tennessee, Knoxville: Jim Hash & Co. 
Texas, Houston: Brenner Electrical Sales 


ELECTROMODE, Div. of Commercial Controls 
Corp. 


Florida, Miami: Meyer-Orens Co. 

Florida, Tampa: Jack K. Boyle, Meyer-Orens 
Co., Inc. 

Maryland, Baltimore: Frank S. Grott 

Missouri, St. Louis: E. G. Sommerlath, Jr. 

North Carolina, Charlotte: Robert L. Smith 

Tennessee, Chattanooga: Craig-Owen Co 

Texas, Houston: A. V. Lamb 


ELLIOTT ELECTRIC PRODUCTS CO. 
Florida, Clearwater: Fay-Shaw & Co., Inc. 
Florida, Jacksonville: Fay-Shaw & Co., Inc. 


Florida, Miami: Fay-Shaw & Co., Inc. 
Georgia, Atlanta: Berry-Elsberry Co., Inc. 


EVANS METAL CO. 


Georgia, Atlanta: J. J. Perry, Jr. 
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FANNER MFG. CO. 


Alabama, Birmingham: Gene Johnson Co, 

Florida, Coral Gables: Anson Fyler Co. 

Kentucky, Louisville: Shouse-Reed Co. 

Louisiana, Metairie: R. C. Hauk 

Missouri, Kansas City: Charles L. Ward Co. 

Missouri, Springfield: Ivan Boggs & Co. 

New Mexico, Albuquerque: Smith Sales Co. 

North Carolina, Charlotte: Jake Rudisill 
Assoc. 

North Carolina, High Point: Jake Rudisill 
Assoc. 

Oklahoma, Tulsa: L. R. Ward Co. 

Tennessee, Memphis: Southland Sales Agents 

Tennessee, Nashville: Southland Sales Agents 

Texas, Dallas: L. R. Ward Co. 

Texas, Houston: L. R. Ward Co. 


FISHER-PIERCE CO. 


Georgia, Atlanta: Walter W. Wildeman 

Louisiana, New Orleans: Lyman C. Reed, Inc. 

Missouri, Kansas City: Williams & McKinley 
Sales Co. 

North Carolina, Charlotte: Glenn & Larson 

Tennessee, Memphis: Lyman Winn 

Texas, Dallas: L. R. Ward Co. 


FULLMAN MFG. CO. 


Alabama, Birmingham: Cary Chapman & Co. 
Florida, Hialeah: Cary Chapman & Co. 
Georgia, Atlanta: Cary Chapman & Co. 
Louisiana, New Orleans: Cary Chapman & Co. 
Maryland, Baltimore: Robert P. Auer 
Missouri, Kansas City: Fleming & Co. 
Missouri, St. Louis: Fred P. Walter Co. 
North Carolina, Greensboro: Cary Chapman 
& Co. 
Texas, Dallas: V. E. Stephens 
Texas, Houston: Arthur Swartz 


GEDNEY ELECTRIC CO. 


Florida, Miami: John S. McWhorter, Inc. 
Georgia, Atlanta: C. C. Myrick, Jr. 
Kentucky, Covington: H. E. Bracke Co. 
Louisiana, St. Francisville: A. H. Magruder 
Maryland, Baltimore: J. Vernon Letmate 
Missouri, St. Louis: Wood & Anderson Co. 
North Carolina, Greensboro: Wilson P. Byrd 
Tennessee, Memphis: Lloyd D. Fitts 

Texas, Dallas: Jack Morgan Co., Inc. 


HELWIG CARBON PRODUCTS, INC. 


Georgia, Atlanta: C. & L. Schoen 
Kansas, Wichita: W. Zimmerman 
Oklahoma, Oklahoma City: J. H. Coles 
Texas, El Paso: J. E. McCain 

Texas, Houston: W. 8S. McCray 


JAMES R. KEARNEY CORP. 


Alabama, Tuscaloosa: Mel T. Hartman 

Arkansas, Pine Bluff: Fred P. Wiese 

Florida, Lake Wales: Carter-Moody Agency 

Florida, Tallahassee: Frank Moody, Carter- 
Moody Agency, Inc. 

Florida, Tampa: Stephen Watsey, Carter- 
Moody Agency, Inc. 

Georgia, Atlanta: C. A. Kilmer 

Georgia, Atlanta: Grattan W. Rowland 

Kansas, Kansas City: W. S. Patton 

Kansas, Wichita: James G. Richter 

Kentucky, Lexington: Orville P. Dyer 

Kentucky, Lexington: Wayne M. Pederson 

Louisiana, Metairie: Sam Frank, Jr. 

Missouri, Kirkwood: R. R. Kinyon 


Missouri, St. Louis: Glenn A. Briggs 
Missouri, Springfield: Harold Fisher 
Texas, Austin: Jack M. Steinhauser 
Texas, Dallas: E. C. Dwelle 

Texas, Waco: Jack J. Owen, Jr. 
Virginia, Richmond: A. J. Owings, Jr. 


THE KELEK COMPANY 


Alabama, Birmingham : Edgar E. Dawes Ass: 

Arkansas, Little Rock: Edgar E. Dawes Asso 

D.C., Washington: Rumsey Electric Co. 

Florida, Jacksonville: Edgar FE. Dawes Asso 

Florida, Tampa: Edgar E. Dawes Assoc. 

Georgia, Atlanta: Edgar E. Dawes Assoc. 

Louisiana, New Orleans: Associated Manufa 
turers Agents 

North Carolina, Greenville: Edgar E. Dawe 
Assoc. 

North Carolina, Raleigh: Robert W. Fishburne 

Oklahoma, Oklahoma City: Wynne Snoots Co 

Tennessee, Cleveland: Edgar E. Dawes Ass 

Texas, Dallas: Wynne Snoots Co. 

Texas, Houston: Wynne Snoots Co. 

Texas, Lubbock: Wynne Snoots Co. 

Virginia, Richmond: Robert W. Fishburne 


KNOX PORCELAIN CORP. 


Kansas, Kansas City: Robert L. Haizlip ( 
Tennessee, Knoxville: A. F. Dougherty 
Texas, Dallas: Valkus-Kissel 

West Virginia, Parkersburg: Gordon Johnson 


KUHLMAN ELECTRIC CO. 


Alabama, Birmingham: Godfrey 
Agency 
Arkansas, Little Rock: Curtis H. Stout, h 
Florida, Daytona Beach: Hughes Supply, hl 
Florida, Gainsville: Hughes Supply, Inc. 
Florida, Lakeland: Hughes Supply, Inc 
Florida, Orlando: Hughes Supply, Inc. 
Florida, St. Petersburg: Hughes Supply, In 
Florida, Sarasota: Hughes Supply, Inc. 
Louisiana, New Orleans: Curtis H. Stout 
La., Ine. 
Louisiana, Shreveport: Curtis H. Stout, h 
Mississippi, Jackson: Curtis H. Stout, In 
North Carolina, Raleigh: A. B. Andrews & ( 
Oklahoma, Tulsa: Curtis Musgrove Co 
South Carolina, Columbia: James B. Richar 
son 
Tennessee, Knoxville: John G. Pettyjohn 
Tennessee, Memphis: E. E. Torkell 
Texas, Dallas: Curtis Musgrove Co. 
Texas, Fort Worth: Curtis Musgrove Cx 
Texas, Houston: Curtis Musgrove Co. 
Texas, San Antonio: Curtis Musgrove ‘ 


LIGHT & POWER UTILITIES CORP. 


Arkansas, Little Rock: N. B. Nichols 
Georgia, Atlanta: D. D. Camp 
Georgia, Atlanta: William B. Murray 
Kentucky, Louisville J. Louls Weyhing 
Louisiana, New Orleans: Associated M 
facturers Agents 
Missouri, St. Louis: Jim Hisserich 
Oklahoma, Oklahoma City: Clyde V. Han 
South Carolina, Columbia: Gerald Preact 
Tennessee, Chattanooga Craig-Owen C 
Texas, Dallas: Howard Johnson 
Texas, Houston: Arthur H. Swartz 


M. & W. ELECTRIC MFG. CO., INC. 


Alabama, Birmingham: W. H. Beaven 
Georgia, Pelham ten H. Touchstone 
Kentucky, Louisville I. E. Fultz Co. 
Missouri, St. Louis: Ajax Electric Sales 
North Carolina, Raleigh: Allen G. Gill 
Tennessee, Knoxville: C. E. Pitner 
Texas, Bellaire: Kings Sales Co. 
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MANUFACTUR 


REPRESENTING OUR ADVER 


A. H. MASSEY, INC. 


Florida, Miami: €lectra 

Georgia, Atlanta: D. D. Camp Co. 
Louisiana, New Orleans: E. J. Hagan 
Missouri, Kansas City: Schooler-Gorman Co. 
Missouri, St. Louis: Gene Hagen & Co. 
Tennessee, Knoxville: Jim Hash & Co. 
Texas, Dallas: Fain Assoc. 


MOLONEY ELECTRIC CO. 


Alabama, Birmingham: 
Supply Co. 

Alabama, Birmingham: Spurgeon-Brown 

Florida, St. Petersburg: Engineer Sales Co. 
Inc. 

yeorgia, Atlanta: E. A. 

Louisiana, Baton Rouge: 
Supply, Inc. 

Louisiana, Shreveport: Interstate Electric Co. 
of Shreveport, Inc. 

Maryland, Silver Spring: Ernest Hover 

Missouri, Kansas City: Walter I. Ferguson Co. 

Missouri, Springfield: Ivan Boggs & Co. 

North Carolina, Charlotte: J. W. Fraser & Co. 

Oklahoma, Grove: W. P. Daugherty Assoc. 

South Carolina, Columbia: Engineer Sales Co 
of Carolina 

Tennessee, Knoxville: Bowditch & Co. 

Tennessee, Memphis: Power Equipment & En- 
gineering Co. 

Tennessee, Nashville: Mid-Tenn. 

Texas, Amarillo: Paul Carson 

Texas, Beaumont: J. S. Gilfillan Co. 

Texas, Corpus Christi: Utility Equipment Co. 

Texas, Dallas: Watson Electric Supply Co 

Texas, Dallas: P. J. Scanlon Co. 

Texas, El Paso: Associated Engineers 

Texas, Houston: A. C. Krachy Co 

West Virginia, Wheeling: Clayton Engineering 
Co. 


Shook & Fletcher 


Thornwell, Inc. 
Evans Electrical 


Electric Co 


PRECISION MULTIPLE CONTROLS, INC. 


Alabama, Birmingham: William H. Neville 
Arkansas, Little Rock: Curtis H. Stout, Inc 
D. C., Washington: Allen Ayers 

Florida, Clearwater: David & Park Co. 
Florida, Miami: David & Park Co. 
Georgia, Atlanta: Roy E. Wilson Co. 
Kentucky, Lexington: Cory, Crum & English 
Kentucky, Morganfield: Cory, Crum & English 
Louisiana, New Orleans: Curtis H. Stout, Inc. 
Louisiana, Shreveport: Curtis H. Stout, Inc. 
Maryland, Baltimore: Frank Butts Assoc. 
Mississippi Jackson: Curtis H. Stout, Inc. 
Missouri, Kansas City: Charles L. Ward Co 
Missouri, St. Louis: Fred P. Walter (Co. 
North Carolina, Charlotte: David & Park Co. 
Oklahoma, Oklahoma City: R. C. Ramsey Cx 
Tennessee, Knoxville: Everett E. Rule 
Tennessee, Memphis: Curtis H. Stout, Inc 
Texas, Dallas: Curtis Musgrove Co. 

Texas, Fort Worth: Curtis Musgrove Co. 
Texas, Houston: Curtis Musgrove Co. 
Texas, San Antonio: Curtis Musgrove Co. 


T & E CORPORATION 


Alabama, Birmingham 
Florida, Orlando: Edward G. Scanlon 
Georgia, Doraville: Harold L. Rush 
Kentucky, Lexington: J. H. Warrington 
Louisiana, Minden: T. J. Hardeman 
Mississippi, Clinton: H. E. McCollum 
Missouri, Kansas City: J. C. McClain 
Oklahoma, Oklahoma City: E. A. Beatty 
South Carolina, Lexington: E. G. Redman 
Texas, Dallas: Wilson Dusenberry 
Virginia, Arlington: F. D. Johnson 


Charles W. Ashby Co 
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REPUBLIC STEEL CORP., Steel & Tubes Di- 
vision 
Louisiana, New Orleans: Colcock-Strickland 

and Co. 
Mississippi, Jackson: Colcock-Strickland and 
Co. 
Texas, Dallas: Jack Morgan Co 
Texas, Houston: Jack Morgan Co 
West Virginia, Buckhannon: Crescent 
Co 
West 
Co. 


Virginia, Charleston: Crescent 


REVERE ELECTRIC MFG. CO. 


Alabama, Birmingham: Spurgeon-Brown 

Florida, Mount Dora: Ken H. Hill 

Georgia, Atlanta: Charles L. Woodyard & 
Assoc. 

Louisiana, New Orleans: 
& Co., Inc. 

Maryland, Baltimore: Dunlop Lighting 

Missouri, Kansas City: Ewert Sales Engineer 
ing Co. 

North Carolina, Charlotte: S. L. Bagby Co 

Tennessee, Nashville: Factory Sales Agency 

Texas, Dallas: Wynne Snoots Co 


Gregory-Salisbury 


ROYAL ELECTRIC CORP. 


Alabama, Birmingham: Cary Chapman & Co 
Florida, Miami: Suchman & Assoc. 
Georgia, Atlanta: Cary Chapman & Co 
Louisiana, New Orleans: Cary Chapman & C« 
Missouri, Kansas City: L. 8S. Greshon & Son 
Missouri, St. Louis: L. 8. Gershon & Son 
North Carolina, Greensboro: Cary Chapman & 
Co 
Oklahoma, Jenks: Wayne G 
Texas, Dallas: Nuro Co 
Texas, Houston: Nuro Co 
Texas, San Antonio: Nuro Ce 


Parker C« 


SOUTHERN ELECTRIC CO. 


Alabama, Birmingham: Brasfield Sales Engi 
neering Co. 

Florida, St. Petersburg: Engineer Sales C< 

Georgia, Atlanta: Tri-State Utility Product 

Mississippi, Jackson: J. B. Epting 

Missouri, Kansas City: L. G. Wendegatz 

Oklahoma, Tulsa: 0. K. Anderson 

South Carolina, Charleston: T. L 

South Carolina, Columbia 
Co. of Carolina 

Texas, Dallas: Curtis Musgrove Co 

Texas, Fort Worth Hamilton 
Musgrove Co. 

Texas, Houston 
Musgrove Co 

Texas, San Antonio: R. D. Ert 
grove Co. 


Bissell 
Engineer 


Sales 


Jack Curtis 


Ormonde Smith, Jr., Curtis 


Curtis Mus 


SOUTHERN STATES EQUIPMENT CORP. 


Florida, Jacksonville: Belcher & Asso 
Florida, Miami: Belcher & Asso 
Florida, St. Petersburg: Belcher & Ass 
Georgia, Atlanta: Belcher & Assoc 
Kentucky, Louisville: Shouse-Reed Co 
Louisiana, Baton Rouge: Williamson Sales C¢ 
Louisiana, New Orleans: Williamson Sales Cx 
Louisiana, Shreveport: Williams« 
Mississippi, Jackson: Williamson 
Missouri, Kansas City: Williams 
Sales Co 
Missouri, St 
Oklahoma, 
Co 
Oklahoma, Tulsa: Williamson Sales C« 
Knoxville: Claude E. Fox 
Memphis: Southland Sales Agents 


n Sales ( 
Sales Co 


& McKinley 


Louis: E. § 
Oklahoma City 


Waterman 
Williamson 


Tennessee, 


Tennessee 


1960 


ERS? 


AGENTS. 


TISERS 


Amarillo: Williamson Sales Co 
Texas, Beaumont: Williamson Sales Co 
Texas, Corpus Christi: Williamson Sales Co 
Texas, Dallas: Williamson Sales Co 
Texas, Houston: Williamson Sales Co 
Texas, San Antonio: Williamson Sales (: 


STA-BRITE FLUORESCENT MFG. CO. 


Florida, Ft. Lauderdale, W. T. Evans Assox 

Florida, Tampa: W. T. Evans Assoc. 

Georgia, Decatur: Kuzell & Co 

Kentucky, Lexington: J. A. Jobert Co 

Louisiana, New Orleans: Weilbaecher & Co 

Missouri, St. Louis: The Forester Co 

North Carolina, Charlotte: W. W. Hasbrouck 
Co. 


Virginia, Richmond: Electronex Assoc 


M. STEPHENS MFG., INC. 
Florida, Ft 
Assoc 
Florida, Riverview: Bill Crichton & Asso 

Florida, Tampa: Bill Crichton & Assoc 
Missouri, Kansas City: R. H. Dirkes Cx 
Missouri, St. Louis: R. E. Myers & Son 
North Carolina, Charlotte: D. A. Marsder 
Texas, Houston: Brenner Electrical Sale 


Lauderdale Bill Crichton & 


STONCO ELECTRIC PRODUCTS CO. 


Florida, Coral Gables: Su 

Florida, Miami: S. R. Suchman & Asso 

Georgia, Atlanta: Kennon & Johnson 

Louisiana, New Orleans: J. A 
son Co 

Mississippi, Water Valley Tom 
A. Henderson Co 

Missouri, St. Louis: Gene Hagen & Ce 

North Carolina, Charlotte: E. F. Lombardi ¢ 


hman & Ass 


Hender 


Gus 


Catching, J 


THIEL TOOL & ENGINEERING CO., INC 


Florida, 


Georgia, 


Miami: Don Dejong« 

Atlanta: Charles H. McFe« 

Louisiana, New Orleans: Charles K. Ramot 

Missouri, Kansas City: William B. Terry Or 
ganizations 

Missouri, St. Louis: Ajax Electrical Sale 

Knoxville Jim Hash & ¢ 

Texas, Houston: Te Repre 

Virginia, 


Tennessee 
xas Sales 


Richmond : Pa M. Sim] 


VICTOR SPECIALTIES 
Florida, Miami: Hop] 
Georgia, Atlanta: Hopy 
Louisiana, New Orlea 

Maryland yWSO! 
North Carolina, Greer 
Texas, Dallas: Fain & 


VULCAN ELECTRIC CO 


Georgia, Atlanta: C. H 
Louisiana, New Orlear 
Missouri, Kansas ¢ 

Nortl l 
Texas Houston = 


Caroli 


J. A. WEAVER CO 


Florida, Miar 
Georgia, Atlant 
Kentucky, I 
Maryland 
Sales Co 
Missouri, St. L 
North Car 
Tennessee 
Texas, 


iina Greet t 

Memphis: Southiar 
Dallas ; is & Matthews 
Houston : Burrus & 
Charlottesvill 


Texas 
Virginia 





























Safe ... Compact Electric 
Heater Installs Anywhere 


Se 





@ Install easily, for use as spot or primary heater, 
anywhere you can find an electric outlet. 


@ No plumbing or ductwork necessary. 
@ Compact design, adjustable louvers. 
@ Exclusive cast-aluminum Safety Grid. 


@ Complete range of capacities, from 5,122 
to 153,675 BTU. 


EB Available in 120, 208, 240, or 480 volts. 
For specifications, write for our 20-page catalog. 


, a 
[. Blectromode 


Dept. ES-i10, 570 Culver Road, Rochester 3, New York 


APPROVED 
WIRING DEVICES 
are profitable! 


TOGGLE SWITCHES 


with and without Plaster Ears 








U. L. LAB. 
APPROVED 

MEET FED. SPEC. 
W-S-890 


Boxed for Quick 
Counter Display 
and Sale. 


SIDE WIRED 

No. 150 and 16!, single 
pole switches, rated 5 
amp, 25¢ V, 10 AMP, 
125 V. Brown and 
Ivory. Complete with 
large head 6-32 screws. 
No. 161 T Rated with 
8-32 screws and plaster 
Ears. 


NO, 161 
END WIRED 





A. H. MASSEY 


P. ©. Box 206 Derby, Conn. 


Single and Multi Gang Wall Plates 
and Electric Wiring Devices Since 1936 
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A 


Accurate Mfg. Co. . 
All-Steel Equipment, Inc. . 
Allen-Bradley Co. ................. 
Allis-Chalmers, Mfg. Co. .91, 
American Metal 

Mouiding Co. ws q 
American Steel & Wire Div., 

S. Steel Corp. .... .70, 

Anaconda Company . 
Arrow-Hart & Hegeman 

Elec Co. ‘ 


B&C Metal Stamping. Co. 
Blackburn Corp., Jasper 
Blackhawk Industries 
Briegel Method Tool Co. 
Buchanan _ Electrical 

Prods. Corp. .......... 
Bulldog Electric Products 

Div., I-T-E Circuit 

Breaker Company 13 

Bussman Manufacturing 

Co. ..Back Cover 


Cc 


Carol Cable Division, 

The Crescent Company 
Cavalier Corporation 
Champion Lamp Works 
Chance Co., A. B. 
Chase-Shawmut Co. 
Circle F. Mfg. Co. . 
Circle Wire & Cable Co. 
Classified Ads .. 
Clifton Conduit Div., 

General Cable Corp. 
Copperweld Steel Co. 
Crescent Insulated 

Wire & Cable Co. 


D 


Dossert Manufacturing 
Corp. 


E 


Electri-Flex Co. .. 
Electric Tube Products 
Electrical Fittings Corp. 
Electiomode Div. 
Commercial Controls Corp.142 
Electro-Motive Div. 
General Motors Corp. 
Electro Compound Co. 
Elgo Shutter & Mfg. Co. 
Elliott Electric 
Products Co. 
Estimating Handbooks 
Associates. 
Evans Metal Company 


F 


Fanner Manufacturing 

a". : i 82, 86 
Fisher Pierce Co. 92 
Fullman Manufacturing Co. _122 


G 


Gedney Electric 
Company Inside Front Cover 

General Electric Company, 
Apparatus Sales, Div., 
(Voltage Regulators) 

General Electric Co., 
Apparatus Dept. 
(Transformers) 

General Electric Co., 
Apparatus Sales Div. 
(Meters) . 

General Electric Company, 
Circuit Protective 

Devices Dept. . 

General Electric Co., 

Large Lamp Dept. 


H 


Helwig Carbon Products, 


ne. 
Hubbell, Inc., Harvey 


K 


Kearney Corp., James R. 
Kelek Company 

Killark Electric Mfg. Co 
Knox Porcelain Co. 
Kuhlman Electric Co 


L 


Lennox Industries, Inc. 
Light & Power 

Utilities Corp. 105, 
Line Material Industries 


M 


M & W Electric Mfg. Co. 

Massey, Inc., A. H 

Moloney Electric 
Company 51, 


130 
> 142 


52, 53, 54 


N 


Noland Company, Inc 


Pp 


Pass & Seymour, Inc. 133 
Phelps Dodge Copper 

Products Corp. 88, 89 
— Multiple Controls, 

ne 


R 


RT&E Corporation 
Republic Steel Corporation 
Revere Electric Mfg. Co. 
Royal Electric Corporatio 


S 


Southern Electrical Corp. 

Southern States Equipment 
Corp. . 

Southwire 

Square 
Company Third Cover, 

= Fluorescent Mfg. 
ts) 


Company 


Stonco Electric Prods. Co. 
Sylvania Electric Products, 
Inc., Lighting Div. 


T 


Thiel Tool & Engineering 


o., Inc. 


U 


VJ. S. Steel Corporation, 
American Steel & Wire 
Div. 70, 


V 


Victor Specialties 
Vulcan Electric Co. 


WwW 


Wadsworth Electric Mfg. Co 

Want Ads 

Weaver Company, J. A. 

Westinghouse Electric Corp., 
Apparatus Div. (Power- 
casting) -43, 44, 45, ¢ 

White-Rodgers Co. 1 

Winpower Mfg. Co. 1 
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YOU ARE LOOKING AT THE GREATEST IMPROVEMENT 
IN PANELBOARDS IN MORE THAN 20 YEARS! 


ve been using This is what Square D's 
New NQOB Gives You 


Binder-head Screw Neutral Taps Box-type Neutral Lugs hs 


Large Number of Parts Required Simplified Breaker Connection— 


for Additions and Replacements One Screw 
All Joints Plated 


Bussing Like Wiring Diagram 


You Can See What Phase 
You're Connected To 


Screw Terminals on Box Lugs on All Circuit Breakers ~/ 
Branch Circuit Breakers 

Unable to Mount One and One and Two Pole Breaker : 
Two Poie Breakers May Mount Opposite Three Poles j 
Opposite Three Poles 


Cramped Side Gutters 20"-wide Box Provides 
Roomy Side Gutters and 


7 
~ ry 
i | 
a 
B * 


Petter ares 
ii 


Piiii 


a 
aes 
maoilles 


1 


Plenty of Room 
for Conduit in End Wall 


100 Amp Frame Breakers May Replace Two 50 Amp 
Frame Breakers 


or Aluminum 
UL Approved 





Lugs for Copper Conductors Only Lugs for Either Copper ‘. 


Minimum End Gutters Full 5” End Gutters 


Write for the complete Stor 'Y Square D Company, Mercer Road, Lexington, Kentucky xX 
* repens corm 

— Q) U A RE D a M PA NY tacts teen wide ee aaa 

If you prefer plug-in construction, specify NQO 


wherever electricity is distributed and controlled 
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EF or fuses 


with 200,000 oR 
va 





ampere 


interrupting 


capacity... 


plus, extreme current limitation 


plus, time-lag to prevent needless blows 
you need Buss LOW-PEAK fuses 


A REVOLUTIONARY NEW PROTECTIVE DEVICE 


WN 





WN 

















Buss LOW-PEAK fuses can completely revolu- time-lag keeps them from opening needlessly on Yj 
tionize the protection of the entire electrical harmless over-loads. y 
system. mae ae ; Yy 
Permit increasing interrupting capacity and cur- YY 
Protects Circuits, Motors, Controllers, Switches __ rent limitation on present system at minimum cost. YY 
whether fault current is 1,000 amps., 100,000 or ‘Fuses fit standard switches and panelboards. Avail- y 
200,000 amps. able from 15 to 600 amperes in both 250 and 600 yy 
; YY 
Prevent damage to Panelboards, Controllers or volt ranges. yy 
other circuit components. Let-thru currents are Remain safe throughout the years without main- fy 
limited to exceptionally low values. tenance or recalibration. ly 
° . . , Write for Buss LOW-PEAK Bulletin LPCS YY Y 
| Can be easily coordinated into a selective system . ly 
—to limit fault outages to circuit of origin. '  BUSSMANN MFG. DIVISION, mcGraw-Edison Co. Y 
‘ University at Jefferson + St. Lovis 7, Mo. Y Y 
Prevent waste of time and money— because long Y 
144 ELECTRICAL SOUTH for NOVEMBER, 1960 Y 
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